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CLINICAL AND EXPERIMENTAL 
AN ANALYSIS OF 500 TUMORS OF THE OVARY 
By G. L. RoupensurG, M.D., New York Crty 


[ine material considered in this paper consists of 500 ovarian tumors en- 
countered in an examination of 2691 specimens, in which both ovaries and 
both fallopian tubes were submitted for diagnosis. On the basis of the pres- 
ent material the tumor incidence may be placed at 18 per cent. The etiology 
of ovarian tumors, like tumors in general, still remains obscure, and it is 
still as true as when stated by Frankl in 1914, that a genetic classification of 
ovarian tumors, which is the only classification of any value, eannot be given 
vith the present state of our knowledge. 

Tumors of this organ may be broadly classified on their gross appear- 
ance, as primarily cystie with areas of solid tumor, or primarily solid with 
areas of eystie degeneration, and both of these groups may again be sub- 
divided as regards their innocence or malignancy. One may also group them 
according to the probable source of origin, as derived from the epithelial 
structures of the organ, i.e., the follicular or germinal epithelium, or as de- 
rived from the connective tissue or endothelium. In the present series 75.9 
per cent were primarily eystic, 49.5 per cent being classified as simple reten- 
tion, follicle, or corpus luteum eysts, 14.2 per cent as eystadenomas, and 12.2 
er cent as dermoid eysts and teratomas. 

The retention eysts, which are not true ovarian tumors, ean be divided 
nto the group of follicle eysts with or without lutein-cell formation, and true 
corpus luteum cysts. The microcystic ovary, which is not considered as a 
tumor and is therefore not included in this summary, is interpreted by Frankl 
sa result of chronie congestion of the ovary, although work which has been 


elsewhere reported suggests another explanation. 
*From the Achelis Laboratory and the Gynecologic Division of the Lenox Hill Hos- 
il, New York City. 
Received for publication, May 6, 1926. 
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The retention eysts have a central cavity of varying size which contains 
a fluid varying in color from water-clear to chocolate brown. The cyst wall 
is formed either of compressed ovarian tissue, or of connective tissue which 
may or may not present varying phases of degeneration. The corpus luteum 
eysts represent the dilated and eystie corpus luteum and their diagnosis is 


based upon the demonstration of granulosa luteum cells in the characteristic 
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Fig. 2.—Choroid plexus in teratoma, x250 


arrangement of the corpus luteum. This cellular layer is rarely present in 
the larger eysts. 

Our material adds nothing new to the present knowledge of these lesions 
In the present series one specimen was noteworthy because of its size, the 





weight being 42 kilos. 





Cystadenomas filled with a mucous stringy fluid are the most common 





of the ovarian tumors, constituting 53.6 per cent of Lippert’s 638 ovarian 
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tumors, while our material showed 71 cases (14.2 per cent). As a rule only 
one ovary is affected (both ovaries in less than one-quarter of the cases, ac- 
cording to Frankl). These tumors possess a connective tissue capsule and a 
uniformly rounded surface, or multiple constrictions according to the domi- 
nance in size of different compartments. The size of the individual eysts is 
variable and in unilocular eystomas one large eyst is seen which may or may 


not show a variable number of evsts or evstlike spaces in the wall. Some of 





Fig. 4.—Lipoidal reaction in wall of dermoid eyst. x250 


these tumors present an adenomatous structure and closely resemble solid 
tumors of the ovary. Generally speaking the eystadenomas belong to the 
group of benign tumors, but in spite of their histologic appearance they may 
at times assume the properties of a malignant neoplasm. Peritoneal implan- 
tations not infrequently manifest themselves after the spontaneous or acci- 
dental rupture of a pseudomucinous eystoma. Although it is not a frequent 


occurrence, these tumors sometimes undergo a_ histologically demonstrable 
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carcinomatous degeneration affecting both the primary tumor and peritoneal 
implantations. Such degeneration is more common in the serous eystadeno- 
mas, especially those of the papillary type. The later group contain a serous 
instead of a mucinous fluid and the inner surface of the eyst spaces is relatively 
often covered with papillary epithelial growths. Any of the eystadenomas 
may reach enormous dimensions 

Of greater interest than those previously deseribed is the group of 61 
dermoid eysts and teratomas. Kocher claims that the diagnosis of ovarian 
teratoma or dermoid eysts is rendered possible by the ‘‘malleability’’ of the 
tumor, meaning by that term that slow prolonged pressure produces a dis 
tinet depression which persists for some time. This is due to the putty 
like consistency of the cyst contents. Where hair, fluid, and fatty masses are 


present it is claimed that a fine crepitation may at times also be demonstrated 





Fig, 5—Thyreid tissue in teratoma x250, 


In the present series several points which have been seldom described 
were encountered. Eighteen of the group were pure dermoid eysts in which 
the only tissue type demonstrable was the skin and its appendages. In 22 
others in which the skin and its appendages formed the major portion of the 
growth all three fetal layers were demonstrable upon careful study. 

In the pure dermoid cyst group, the histologic pieture is that of a cen 
tral cavity filled with sebaceous material and hair, and surrounded by a wall! 
the inner surface of which is a more or less keratinized skin with the usual 
appendages of sebaceous glands, hair follicles, ete. This epithelial laver is in 
turn supported either by a connective tissue layer, or by a condensation of 
the ovarian structure. Although seldom commented upon, it was not surpris 
ing that 9 instances of lipoidal reaction were encountered. The large amount 
of lipoid present in the sebaceous material is the explanation, and the reac 
tion, which is shown in Fig. 4, is characterized by the formation of foreign 
body giant cells. 

The frequency with which certain tissues were found in teratomas fur 


nished another interesting observation Brain was eneountered 34. times 














AN ANALYSIS OF JOO TUMORS OF THE OVARY 215 


and onee the frequency of pacchionian bodies produced a picture analogous 


toa psammoma (Fig. 1). In one specimen a fully developed choroidal plexus 
was encountered (Fig. 2 Retinal pigment with partial development of the 
retina was found in 6 instances (Fig. 3 Thyroid tissue was demonstrable 


in 9 specimens (Fig. 5), while cartilage, bone, or teeth were found in all of 


the group 





Fig. 7.—Salivary glands in teratoma. x 250. 


Malignant degeneration of the teratomas occurred in 6 specimens (10 

r cent). Four of these 6 were classed as carcinomas, the cells being of 
epithelial origin. In all, alveolar formation was a prominent feature and 
cial stains showed no intercellular fibrils of connective tissue. In one of 
e malignant tumors (Fig. 11) a squamous-celled epithelioma developed in 
n area of skin, and metastatic or direct growth extension was demonstrable 


in the bone and cartilage of the tumor itself. 
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One instance of carcinosarcoma was shown to be of teratomatous origin 
by the presence of islands of bone, skin, and muscle. 

Solid tumors of the ovary are possibly of greater interest than the eystic 
ones, because they are less frequently encountered. The least common is the 
adenofibroma, 0.8 per cent of the present material being thus classified. Of 
the four tumors in this group, three belong to one type and the fourth to 


another. In the first (Fig. 18), the body of the tumor consists of a hyaline or 





Fig. 8.—Krunkenberg tumor (primary in ovary). x250. 





Fig. 9.—-Folliculoma ovarii. 


slightly cellular stroma arranged with the peculiar manner of infolding ob 
served in intracanicular tumors of the breast. These papillary-like ingrowths 
of connective tissue were lined by a single layer of low columnar or euboidal 
epithelium which gave no evidence of secretory activity. The single tumor 
had a more cellular stroma which supported alveoli of varying size, generally 
ovoid in shape. Most of the cells of these alveoli (Fig. 17) showed evidences 


of seeretory activity, and cilia were occasionally demonstrable. Many of 
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the secretory products had become calcified. This last type is possibly de 
rived from embryonal rests which are not infrequently encountered in the 
ovary. We have several times observed proliferations of connective tissue 
about misplaced embryonal ducts, of sueh degree and so sharply localized. 
that the diagnosis of fibroadenoma of microscopic size was justifiable. 
in the tumor 


In 


Sixteen specimens of papilloma (3.2 per cent) were found 


group, and as with fibroadenomas there were two types distinguishable. 





Fig. 11.—Squamous-cell epithelioma arising in teratoma, x250. 

the first type (Fig. 12) the architecture consisted of a dense and rather 
hyaline connective tissue arranged as papillae and covered by a single layer 
of low columnar epithelium without evidence of secretory activity. Of this 
type there were 8 examples. The second type (Fig. 13) had in general a looser 
connective tissue stroma also arranged in papillary fashion and covered by 
an epithelial layer which varied from low to high columnar. The character- 
istie difference between the two types was that the epithelial covering of the 
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second was of a secreting type, while the epithelium of the first type was 
nonsecreting 

Fibromas of the ovary are solid tumors which usually have a nodular 
surface. They vary in size from the diameter of a pea up to 40 kilos in 
weight. The general form of the ovary may have been preserved or it may 
have merged into the tumor, and usually the tumors are peduneulated. Bi- 


lateral tumors are seldom observed. At times the histologwie differentiation 





Fig. 13 Papillary ceystadenoma (nonsecreting type). x250 


from sarcoma is difficult, and occasionally the tumors contain varying amounts 
of smooth muscle. While fibromas are currently supposed to be rather infre- 
quent in the ovary, there were 25 in the present series (4.6 per cent). In 
general the tumors consisted of interlacing faseiculi of connective tissue 
which varied markedly in the degree of cellularity, in many instances being 
hyaline and in other instances so cellular as to arouse a suspicion of malig- 
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In some the vaseular supply was particularly abundant, but in the 


naney. 
majority the blood vessels showed a marked degree of sclerosis. 


Two possible sources of origin were demonstrable in the series. In one 


in which there were multiple fibromas, small tumors could 


A 


specimen (Fig. 19 
be definitely shown to arise from the adventitia of small blood vessels. 
similar source of origin has also been show MH for fibromas in other portions of 


the body. In another specimen (Fig. 20) an area of struma ovaril in the 


ecreting type 





Fig 15. Adenocarcinoma, arising from evstadenoma., x250 


center of the fibroma suggested that the growth might have been of congen- 


ital origin. 

Degenerative changes encountered in the fibromas are of more than 
passing interest. Hyaline degeneration, necrosis attributable to interference 
with blood supply, and hemorrhage with liquefaction were encountered with 


air frequeney as is the case with uterine tumors of similar type. Sarecom- 
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atous transformation (Fig. 25) was found but once, approximately 5 per cent. 
A more interesting type of degeneration was observed in three tumors. That 
a degeneration and not a tumor type is apparent from the fact 
that the changes to be described are not found throughout the tumor but 
ages the connective tissue fibrils beeome 
while the nuclei stain faintly (Fig. 


egeneration is demonstrable. At a later 


the condition Is 





ol ly in smal] rarea 
swollen and their outline 
21). In some areas mucoid 


stage 











the swollen fibrils are 


transformed into a smooth 


homogenous matrix ol 
wavy or tubular outline and the again deeply staining nuclei border the 
hvaline areas (Fig. 22), giving an appearance somewhat similar to the eylin 
droma of other regions of the body. 


Ovarian sarcomas are not frequently observed,—only 15 (3 per cent 
being found in the present series. They are usually solid, have a smooth 


surface, and a varying consisteney. They may arise in the ovary either pri 
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marily or secondarily. Scheffy, in 115 cases, found that 60 per cent occurred 
before the fourteenth year. Histologically the tumors show a great variety 
in the differentiation and maturity of the cells; the immature cell forms, how- 
ever, greatly predominate. The spindle-cell variety often appears to be 
derived from a fibroma, and tumors with this origin often have a relatively 
benign clinical course. 

In the present material there were two main types. In the first. the 
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Fig. 18.—Fibroadenoma, nonglandular type x 250. 





Fig. 19.—Fibroma, arising from wall of blood vessel. x250. 





malignant cell was of spindle form; Figs. 24 and 26 illustrate the extremes 
in this group. The second type was characterized by more or less polyhedral 
cells with a seattering of single nuclei giant cells in varying number. In 
these tumors more or less of an alveolar arrangement, which sometimes radi- 
ated from blood vessels, was observed. 

According to Lippert, carcinomas represent 10.66 per cent of all ovarian 





tumors and of these 20.75 per cent are, according to Stiebler and Brandess, 
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of metastatic origin. The tumor may start as a malignant growth or arise 
secondarily from a previously benign one. Most of the secondary carcinomas 
have the primary growth situated in the gastrointestinal tract. As with 
carcinomas in other locations extreme youth is not exempt, and tumors of 
this type have also been observed in hermaphrodites. 


The 64 carcinomas of the present series do not include the teratomas in 


Fig. 21.—Degenerative change in fibroma (early phase). x250. 


which malignant degeneration occurred. The neoplasms could be about 
equally divided in two groups. In the one group the tumor consisted of solid 
masses of cuboidal, polyhedral, or cylindrical cells arranged about more or 
less delicate septa. Depending upon the plane of section, the architecture 
differed from a solid sheet of neoplastic cells to the appearance of Fig. 16, 
where the structure is of the papillary type. The epithelial cells of this type 
of tumor showed no evidences of secretory activity. 
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The second group showed a morphology which indicated the origin from 
cystadenomas. The stroma was of varying degrees of cellularity and ar- 
ranged so as to support acini of various shapes and sizes. The acini were 
lined by many layers of columnar epithelium and the lumen of the alveoli as 
well as the epithelial cells were more or less distended with the retained 


products of secretion. 





Fig. 22.—Degenerative change in fibroma (late phase). x250. 





Fig. 23.—Sarcomatous degeneration of fibroma. x250. 


In addition to the two standard types of carcinoma three tumors of the 
Krukenberg type were found (Fig. 8). Two of these specimens were metas- 
tatie, the primary growth of one being in the stomach and of the other in the 
large intestine. The morphology of both of these as well as of the third case 
was typical of the type. The stroma was loose and somewhat cellular and 
scattered throughout this stroma were collections of small acini which were 
lined by the typical faintly staining signet ring-shaped cells, the individual 
cells being distended by a secretion of mucoid character. 


i a a ce en 






eee: 


om 


SS Rene pl hag magnate tern ay ea toca 


ae a ed 


gi Tse ssteienics 


nae, 


Suse cages 


224 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


The third case of Krukenberg tumor occurred in a young girl and, as is 
usually the case, was bilateral. A second laparotomy, together with a thor- 
ough study of the gastrointestinal tract, failed to disclose a primary tumor 
elsewhere. Death occurred quickly and although no autopsy was obtained 
the case has been considered as primary in the ovary. 





Fig. 24.—Spindle-cell sarcoma with little stroma. x250. 





Fig. 25.—Polymorphous cell sarcoma. x250. 











TABLE I 
HISTOLOGIC CLASSIFICATION NUMBER PER CENT OF TOTAL 
Adenofibroma a 0.8 
Papilloma 16 3.2 
Fibroma 23 4.6 
Sarcoma 15 3.0 
Teratoma and dermoid cyst 61 12.2 
Carcinoma 64 12.8 
Cystadenoma 71 14.2 


Simple follicle, retention, or corpus luteum cyst 246 49.5 
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Figs. 26 and 27.—Spindle-cell sarcoma with varying amounts of stroma. x250. 


In the series there occurred another bizarre type, one instance of follicu- 
loma ovarii. This has been elsewhere reported by Manheims. 


SUMMARY 


A series of 500 tumors of the ovary is presented. The incidence of the 
various types is given in the accompanying table. 
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EFFECT OF BACILLUS ACIDOPHILUS ON INTESTINAL 
PUTREFACTION AND INDICAN OUTPUT* 


By Max Kaun, M.A., M.D., Pu.D., New York Crtyt 


INTRODUCTION 


HE decomposition of proteins in the digestive tract is due chiefly to the 
influence of the gastric, pancreatic, and intestinal proteolytic ferments 
and, partly also, to the bacteria of the large intestines. 


INTESTINAL PUTREFACTION 


Intestinal putrefactive processes depend first upon the presence of pro- 
teins and second, obviously, upon the presence of putrefactive bacteria, 
chiefly Bacillus coli communis, Bacillus putrificus, Bacillus aerogenes capsu- 
latus. Changes in the amount of ingested proteins and changes in the viru- 
lence of the microorganisms will therefore influence putrefaction. Putrefac- 
tive bacteria are facultative, that is, they prefer carbohydrates, if available, 
to proteins. Thus, the amount of carbohydrates ingested will also be of 
influence on putrefaction. 


THE ETHEREAL SULPHATES 


The formation of phenol and phenolic substances (cresol, indol, skatol, 
ete.) has been ascribed to the action of the intestinal bacterial flora. Such 
organisms as the Bacillus coli communis, which is a normal inhabitant of the 
intestinal canal, are harmless under normal circumstances. In conditions 
of injury to the intestinal mucosa, they may become virulent (Fermi and 
Salto). Other organisms, like the Bacillus putrificus and Bacillus aerogenes 
capsulatus, which are obligatory anaerobes, thrive in the colon where there 
is no oxygen (Herter), and break up protein into carbocyclic toxic substances. 
These substances are absorbed and, after undergoing oxidative changes, they 
conjugate with sulphurie acid in the liver producing nontoxic substances, the 
so-called ethereal sulphates. The toxicity of these bacterial products of putre- 
faction is well known. 


Of the ethereal sulphates, indoxyl potassium sulphate, or indican, has 
aroused special interest and is regarded as a direct index of the total amount 
of ethereal sulphates conjugated, and so indicates the extent of putrefactive 
processes in the intestines. After having been oxidized to indoxyl and after 
having been conjugated with sulphuric acid and potassium, indol occurs in 





*From the Laboratories, Beth Israel Hospital, New York City. 

Received for publication, May 27, 1926. 

+Director of Laboratories, Beth Israel Hospital, New York City. Chief, Diseases of 
Metabolism, Israel-Zion Hospital, New York City. Associate in Biochemistry, College of 
Physicians and Surgeons, Columbia University. 
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the urine as indoxy! potassium sulphate or indican; and the amount of indican 
may be taken as an index of the extent of the intestinal putrefaction. 


In other investigations, the amount of all of the ethereal sulphates or 
their relative amount in comparison with the amount of the total sulphur and 
the percentage of sulphate sulphur, have been studied. Folin showed that 
indican is that part of the ethereal sulphates which is produced in the proc- 
ess of putrefaction. Another part of the excreted ethereal sulphates is a 
product of the endogenous sulphur metabolism not derived from ingested 
proteins. 

In support of these facts, it has been shown that low protein diet (Bunge, 
Corabe), vegetarian (Hoppe-Seyler), farinaceous (Rothman, Gottwald and 
Krauss), or carbohydrate diet (Hoppe-Seyler, Poehl, Biernacky, etc.), inges- 
tion of lactose (Strauss and Phillipsohn), of milk (Biernacky, Malteoda, ete.), 
of sour milk (Poehl), and the ingestion of lactic acid bacilli (Cohendy, Leav), 
of hydrochloric acid (Biernacky, Stadelman, ete.), increase the amount of 
ethereal sulphates eliminated. It was also found that water drinking (Hawk) 
and starving (Miiller) decrease the amount of ethereal sulphates excreted. 


REVIEW OF THE LITERATURE 


Since Stadeler found phenol in cow’s and horse’s urine, Landolt, Lieben, 
Hoppe-Seyler, Buligninsky and Munk found traces of it in normal human 
urine; and Salkowski observed that in ileus and other obstructive intestinal 
disease, the excretion of phenol in the urine is much increased. 


Baumann and Herter reported that not only phenol, but also other sub- 
stances were excreted in the urine as ethereal sulphates. They also observed 
that phenol unites not only with sulphuric acid but with other radicals. This 
was confirmed by Schmiedeberg, who found that phenol unites with glycuronic 
acid. Upon poisoning dogs with phenol, it was found that the liver became 
rich in phenol sulphates. For example, in 100 parts of liver he found 19 times 
as much tribromphenol as in 100 parts of blood. This phenomenon seemed to 
prove that the liver is the seat of conjugation of the phenolic and indolic 
radicals with sulphuric acid. 

Lang determined the quantity of ethereal sulphates in the urine of geese 
before extirpation of the liver. He was led to believe that the synthesis of 
the ethereal sulphates was not exclusively performed in the liver. 


From experiments performed in vitro, Koch also thought that the liver 
was not the only seat of sulphoconjugation. He took liver, kidney, pancreas, 
thymus, and muscle, minced each organ separately, and added phenol and 
disodium sulphate. He kept these mixtures at body temperature or else at 
8° to 12° C. He reported that all the tissues, except the thymus, took part in 
the synthesis. He obtained similar results with ortho-, meta-, and para- 
dioxyphenol. 


Landi repeated the experiments of Koch, using only liver tissue. But, 
due to the fact that decomposition sets in so very soon, he could not confirm 
Koch’s findings. He also made perfusion experiments with the liver, and 
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finally assumed that the seat of conjugation of the phenolic and sulphuric 
radicals was not the liver but the intestines. 


The opinion of Lang, Koch, and Landi is directly negated by the findings. 
of Embden and Glaessner. They performed perfusion experiments on the 
organs of dogs, using the liver, muscle, kidneys, lungs, and small intestines. 
From their investigations they concluded that the liver is the most important 
organ for the formation of the ethereal sulphates. Smaller quantities of 
ethereal sulphates are produced in the lungs and the kidneys, but the muscle 
tissue and the small intestine play a very insignificant réle in the formation 
of the ethereal sulphates. 

Beale, from his observations, was of the opinion that the liver was the 
seat of the synthesis of the ethereal sulphates. 

Finizio confirmed Beale from his clinical findings. In normal individuals 
and in a ease of ecchinococcus hepatic cyst, he found that the administration 
of thymol caused an increased excretion of ethereal sulphates in the urine. 
When, however, he administered thymol to a patient suffering from hepatic 
cirrhosis, he found no increase of the ethereal sulphates in the urine. 

In normal conditions of the alimentary tract, Strauss and Phillipsohn 
found no phenol in the urine, and they concluded that, under normal condi- 
tions, the phenol and other radicals were conjugated with sulphuric acid. 
According to these authors, the liver is the seat of the synthesis of the 
ethereal sulphates. 

Herter and Waksman took 7 grams of liver, kidney, muscle, brain, and 
blood, respectively. These specimens were minced, and each tissue treated 
with 10 ¢.c. of a weak phenol solution, and allowed to stand for from two to 
three hours. The mixtures were then distilled, and they found that there 
was a loss in the phenol distilled. The liver retained most of the phenol, 
then came in order, the kidneys, muscle, and brain. 

In conditions of jaundice, Biernacki found four times the amount of 
ethereal sulphates normally present. Darenberg and Percy found an in- 
creased excretion of indol and skatol in jaundiced individuals. Labbe and 
Vitry obtained similar results. Magregeas obtained varying quantities of 
ethereal sulphates in icteric patients. 


EXPERIMENTAL RESEARCH 


We undertook the present study to ascertain whether it is possible to 
decrease the extent of intestinal putrefactive processes by means of influenc- 
ing the intestinal flora. We used a culture of the Bacillus acidophilus for 
that purpose (Vitabac), assuming that the increasing of the acidity of the 
intestinal contents, as produced by the Bacillus acidophilus, will inhibit the 
growth and virulence of the putrefactive microorganisms. 

Bacteriologic examination of the feces was made by Strassburger’s 
method. A small portion of feces with water was centrifuged, the liquid part 
poured into another tube, diluted with an equal quantity of alcohol, and again 
centrifuged. From the sediment, which did not now contain anything but 
bacteria and yeasts, a smear was prepared and stained. The Bacillus acidoph- 
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ilus was identified by its Gram-positive stain and its morphologic character- 
istics. 

As an index of the extent of the putrefactive processes, we determined 
the urinary indican sulphur. We also observed whether there occurred a 
decrease in the urinary indican excretion after the ingestion of the Bacillus 
acidophilus, and what changes occurred in the urinary output of the ethereal 
sulphates related to this decreased indicanuria. 

We adopted the following technic: The patients were kept on a fixed 
diet. The urine was collected for two days and analyzed for total sulphur, 
ethereal sulphates, and indican. The feces were examined bacteriologically. 
After taking the Bacillus acidophilus culture (we used that prepared by the 
Bergman Laboratories called Vitabac) two tablespoonsful three times daily, 
the urine was reexamined in three to five days and the feces. analyzed as 
before. 

Results ——The total sulphur was determined by Benedict’s, the ethereal 
sulphates by Folin’s, and the indican by Ellinger’s method. The urine was 


preserved by cold. 
TABLE I 


SPONTANEOUS CHANGES IN ETHEREAL SULPHATE AND INDICAN ELIMINATION 


















































ETHEREAL SULPHATE ETHEREAL SULPHATE 
TOTAL SULPHUR AS |" surprur as 80, | 'NDICAN AS INDIGO | SorpuuR PER CENT 
CASE s IN GRAMS OF TOTAL SULPHUR 
NUMBER| FIRST | SECOND FIRST | SECOND FIRST | SECOND FIRST | SECOND 
DETERMINATION DETERMINATION DETERMINATION DETERMINATION 
1 1.9 2.7 0.17 0.22 8.7 8.2 
2 2.65 2.3 0.15 0.15 2.5 2.5 5.8 3.4 
3 4.8 4.8 0.26 0.26 8.9 8.4 5.5 5.5 
4 1.75 2.35 0.20 0.23 8.9 18.8 11.4 9.8 
TABLE II 
ETHEREAL SULPHATE AND INDICAN ELIMINATION BEFORE AND AFTER BACILLUS ACIDOPHILUS 
ADMINISTRATION 
ETHEREAL SULPHATE ETHEREAL SULPHATE 
ae i poneinn AS | SULPHUR AS SO, apt mayn he eg SULPHUR PER CENT 
CASE a0, ee IN GRAMS OF TOTAL SULPHUR 
NUMBER| BEFORE | AFTER BEFORE .| AFTER BEFORE | AFTER BEFORE | AFTER 
BAC. ACIDOPHILUS BAC. ACIDOPHILUS BAC. ACIDOPHILUS BAC. ACIDOPHILUS 
5 5.6 3.7 0.19 0.22 10.4 4.3 3.4 6.0 
6 phy 1.8 0.17 0.26 10.5 2.4 10.0 14.0 
3.2 6.0 0.32 0.70 32.7 3.4 10.2 11.3 
7 3.0 2.8* 
8 3.0 2.2 0.17 0.19 5.6 8.7 
9 1.6 2.4 0.09 0.18 5.7 7.4 
10 3.4 3.1 0.44 0.56 12.1 8.6 10.0 26.8 
4.6 4.4 0.25 0.30 11.2 y & 5.5 6.9 
11 4.7* 0.47* 1.8* 10.0* 
12 2.9 4.4 0.022 0.22 17.0 10.4 0.8 5.0 
13 2.7 4.7 0.22 0.25 8.6 9.5 
14 2.7 2.05 0.20 0.23 1.3 Traces 7.2 11.2 
15 1.1 1.4 0.34 0.34 10.7 11.3 30.0 25.0 
16 2.35 2.3 0.47 0.18 19.5 19.4 20.1 7.8 
17 1.1 0.7 0.17 0.17 4.6 3.2 15.6 24.1 
18 2.65 3.0 0.26 0.33 10.0 11.0 
19 1.2 1.2 i 0.14 0.15 11.2 12.5 





























*One week later. 
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Bacteriologic examination of the feces was made in twenty eases. We 
found that after three to five days, the Bacillus acidophilus appeared in the 
feces. If given to the patient together with lactose, it became the dominating 
microorganism of the feces. Such feces appear already physically changed, 
the odor being less offensive, and a more rapid sedimentation of a greater 
mass of bacteria could be observed during and after the centrifuging. These 
improvements in the bacteriology of the feces persisted even two weeks after 
the patient stopped taking the Bacillus acidophilus culture. Findings similar 
but less pronounced were obtained when lactose was not given, but in such 
cases we could observe the appearance of the Bacillus acidophilus in the feces 
in smaller numbers. j 

Marked alterations occurred in the urinary indican output (see Table II) 
in all but two eases. There was a decrease in the indican excreted, ranging 
from 30 to 91 per cent. This decrease was already present after five days, 
but gradually became more pronounced if the patient continued taking the 
Bacillus acidophilus culture (see Table II, Cases 7 and 11). It is obvious 
that the greatest decrease of the individual output was found in cases where 
previously the urinary indican elimination and, as it can be assumed, the 
intestinal putrefaction was more marked. 

According to almost all authors, the urinary indican output may be 
taken as an index of the extent of the putrefactive processes within the intes- 
tines. We can, therefore, also conclude from our findings that ingestion of 
Bacillus acidophilus is likely to diminish intestinal putrefaction. 

As to the ethereal sulphates, our findings were unexpected. We found, 
along with the decrease of the indican excreted, an increase in the percent- 
age of ethereal sulphates (and in the absolute amount) in all but the same 
two cases in which the decrease of the indican elimination was not obtained 
(see Table II). The regularity of these findings was definite. The fact that 
no increase of ethereal sulphates was obtained in two eases in which indican 
excretion was not deceased suggests a connection between these two changes 
—that either one is the cause of the other, or that both are the result of an 
underlying cause. This could only be confirmed by our findings in Case 4, 
Table I. In that case, the patient was kept on a fixed diet without Bacillus 
acidophilus to observe the spontaneous changes of the sulphates and of indi- 
ean. We found an increase in indican output, probably due to an intereur- 
rent enteritis. Along with this increase of indican excretion, a decrease of 
the percentage of the ethereal sulphates was found. . Which of these is the 
primary change will perhaps be seen by a consideration of Case 15, Table II. 
In this case, in which there was no decrease in the indican output after the 
ingestion of Bacillus acidophilus, a carbuncle was present. It is well known 
that a pus focus in the body goes along with an increased indican production. 
We may assume in this case that the great part of the indican excretion was 
of extraintestinal origin. This emphasizes also that there is no increase in 
the percentage of the ethereal sulphates if indican production is not dimin- 

ished. It follows from this observation that the decrease of indican produc- 
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tion is the primary change, inducing by some mechanism, an increase of the 
percentage of the ethereal sulphates. 

Ingestion of Bacillus acidophilus, by decreasing intestinal putrefaction, 
diminished the percentage of the ethereal sulphates even separate from the 
factor of decrease of indican production. This is shown by the same case 
(see Table II). We feel that this effect of the Bacillus acidophilus inges- 
tion—decreasing the percentage of ethereal sulphates—is of intestinal origin, 
while the increase in the amount of the ethereal sulphates which follows the 
decrease of the indican formation, may be of an extraintestinal or metabolic 
origin. 

Case 16, in which there was no decrease of indican output, showed a 
similar behavior. In this case, too, a decrease of the percentage of the ethe- 
real sulphates was found. As these two cases have also a previously high 
percentage of the ethereal sulphates, the indican production may be assumed, 
in Case 16, to be due partly to extraintestinal indican formation. 

We conclude from these findings that lessened intestinal putrefaction 
and decrease of indican formation result from ingestion of Bacillus acidoph- 
ilus and produce a change in metabolism, increasing the percentage of the 
ethereal sulphates. The ethereal sulphates cannot therefore be taken as an 
index of intestinal putrefaction, as a secondary quantitative change in the 
opposite direction may be caused by the lessened indican formation. In Cases 
15 and 16, there was no decrease of indican formation; the reduced intestinal 
putrefaction went along with decreased percentage of ethereal sulphates. 

Our control cases, in which the urine and feces were examined at inter- 
vals of from eight to fourteen days, show that, without the ingestion of Bacil- 
lus acidophilus and without intercurrent diseases, only slight changes occur 
in the percentage of the ethereal sulphates as well as in the indican output. 

Subjectively, ingestion of Bacillus acidophilus produced improvement of 
the bowel movements, improvement of headache, and a better and stronger 
feeling generally. 

SUMMARY 


After ingestion of Bacillus acidophilus for from three to five days, this 
organism can be found in the feces in large number, if the culture is given to 
the patient together with lactose ; and less in number if given by itself. Along 
with the appearance of the microorganism in the feces, the urinary indican 
output decreased in most cases, indicating a decrease in the extent of intes- 
tinal putrefaction. There are evidences which seem to show that in the for- 
mation of the ethereal sulphates, two opposite effects occur in connection 
with the Bacillus acidophilus ingestion; a decrease of the ‘‘intestinal’’ ethe- 
real sulphates, caused by the decrease of intestinal putrefactive processes, 
and an increase of the ‘‘metabolic’’ ethereal sulphates, caused by lessened 
indican formation. As this would explain the many contradictory findings 
obtained by different investigators, attention should be paid to these possi- 
bilities. 
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THE ACTION OF PILOCARPIN ON THE RAT’S PUPIL* 
By J. A. Wappen, M.D., University, Va. 


INTRODUCTION 


ILOCARPIN was at one time regarded by many pharmacologists as dis- 

tinctively a stimulant of the parasympathetic division of the autonomic 
system, its effect being localized specifically on the myoneural junctions. So 
firm was this conviction that response to it on the part of an organ or tissue 
was accepted as evidence of the presence of the above type of innervation. 
But during approximately the last decade a number of discrepancies in the 
narrowness of this affinity have been reported, different points of action being 
exhibited in certain organs of several species of animals. It now seems, as 
Edmunds’ has very aptly stated, that no single tissue is attacked by pilocar- 
pin to the exclusion of all others. 

These vagaries on the part of pilocarpin have recently been reviewed by 
Edmunds? and by Sollmann.? For convenience, the -most important of them 
may be briefly cited here as follows: (A) The parasympathetic myoneural 
junctions in most of the organs of the usual laboratory animals; (B) the sym- 
pathetic myoneural junctions in the uterus of the rat (Gunn and Gunn‘) ; 
(C) the muscle substance of the bMdder (Edmunds and Roth‘) and the re- 
tractor penis (Edmunds); and (D) the cervical sympathetic ganglia (Dale 
and Laidlaw*). In all the above, pilocarpin manifests uniformly a stimulant 
action, so that they are examples of transference of the point of action with- 
out alteration of the direction of action. Furthermore, in each of these cases, 
atropine was antagonistic and hence followed philocarpin in the transposition. 


*From the Pharmacologic Laboratory of the University of Virginia. 
Received for publication, March 16, 1926. 
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Up to the present time there has been presented but one instance of disso- 
ciation of the antagonism of pilocarpin and atropine (intestine of the frog, 
Roth’), and but one of an apparent inversion of pilocarpin to a depressant 
(eardiae vagus of the frog, Langley*). The latter may, however, be explained 
as a Stimulation of the sympathetic accelerator (Sollmann’). In the former, 
physostigmine was also transposed and dissociated from atropine antagonism. 
But, while pilocarpin is transposed on the frog’s rectum, arecolin exhibits its 
usual parasympathetic action (Schuller®). Physostigmine, on the other hand, | 
is the one transposed in the case of the turtle’s intestine, pilocarpin and atro- 
pine maintaining their affinity for the parasympathetic (Roth’’). 

As the title of this article indicates, this investigation is concerned with 
the action of pilocarpin solely on the iris of the rat. It is of interest chiefly 
in the presentation of an example of the eaprice of this alkaloid. It may be 
here stated, in brief, that pilocarpin produces in the rat a mydriasis, which 
is antagonized by physostigmine and arecolin but not by atropine; hence, it 
would seem to be an instance of inversion of the action of a parasympathetic 
stimulant or of its transposition to the sympathetic apparatus. 


MATERIALS AND METHODS 


Animals.—The subjects observed were healthy albinos, bred in my labo- 
ratory. All ages from six months to two years were employed. Before begin- 





Fig. 1.—Diagram of thread counter’s glass fitted with 0.5 mm. scale for measuring 
the size of the rat’s pupil. A, the lens; B, the base with the aperture which is placed over 


the orbit. 


ning an experiment, the animals were examined for light reflex and equality 
of pupils. : 

Pilocarpin.—The hydrochloride was the salt studied. The following 
brands were examined: Merck, Eimer and Amend, Sharp and Dohme, and 
Parke, Davis and Co. All produced identical effects. 

Administration.—Solutions of the hydrochloride were administered in the 
following ways: (A) Locally, into the conjunctival sac, in concentrations of 
from 14 per cent to 8 per cent; (B) subcutaneously into the flank, 1.5 mg. to 
4 mg. per kg.; and (C) intrahepatically (Waddell"), 2.5 mg. per kg. 

Examination of Pupils—A thread counter’s glass was employed. To the 
base of this a half mm. scale was attached, so that it could be brought very 
close to the pupil and the size be read off on the magnified scale. Since the 
lens had a very narrow focal range, readings accurate to 0.1:mm. could be 
taken. The examinations were made in diffuse daylight; the light reflex was 
studied in direct sunlight and under a Zeiss ‘‘hammer’’ lamp. 
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Rat’s Pupils ——The rat’s pupils are round and exceedingly small, measur- 
ing in diffuse daylight from 0.5 mm. to 1 mm. and in direct sunlight from 
0.25 mm. to 0.6 mm. While they respond readily to changes in illumination, 
they are not subject to such fluctuations as are observed in the cat and the 
rabbit due to handling and the movements of the observer. 


EXPERIMENTAL DATA 


The data will be considered under two captions: (A) The Pilocarpin 
Mydriasis, and (B) The Influence of Other Drugs and Procedures. 


A. The Pilocarpin Mydriasis.—Dilatation of the pupil followed pilocarpin 
by whatever route administered, locally, subeutaneously, and intrahepatically. 
Miosis was never exhibited at any stage of the experiment. Since most of the 
data were obtained by application to the conjunctival sac, the others being 
merely confirmatory, details will be given only for the local action. 


Mydriasis 
Scale, 0.5 mm. 
10 
9 
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Time, 5 minute interyals. 


Fig. 2.—Curves, showing the average degree and time relations of the mydriasis after dif- 
ferent concentrations of pilocarping and after 1 per cent atropine. 


Concentrations of from 1% per cent to 8 per cent were all effective in pro- 
ducing mydriasis. There was a progressive increase in the degree, the rapidity 
of production, and the duration of the dilatation on inereasing the strength 
of the solution up to 4 per cent; above that no difference was detectable. 
For instance, 14 per cent dilated a 0.5 mm. pupil to 1 mm. and a 4 per cent 
to 2.5 mm., while an 8 per cent gave only 2.5 mm. 


The pilocarpin mydriasis was never maximal. Atropine and asphyxia 
markedly increased the size of the pilocarpin pupil, as did also epinephrin 
and cocaine. It may be further noted here that the latter two drugs did not 
effect in the rat a maximal dilatation and that atropine and asphyxia also 
enhanced their mydriasis. 

Dropped into the conjunctival sac, the lower concentrations produced no 
effect in the untreated (other)eye, but those of 2 per cent to 8 per cent gave 
a tardy and slight dilatation (absorption with resulting systemic action). 
Other effects were not observed in the rat, the drug apparently causing the 
animal no discomfort whatever. Even large doses subcutaneously did not 
impair the desire to eat. 
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Exophthalmos was appreciable with the higher concentrations of the 
drug but not after the lower. In cases where careful measurements were made, 
the widening of the palpebral fissure was by as much as 1 mm. The degree 
exhibited after epinephrin was marked and out of all proportion to that fol- 
lowing pilocarpine. 

No abnormalities in the position of the eyeball were noted. There was a 
slight photophobia, and the upper lid was perceptibly lowered in strong lights. 

The piloecarpin pupil, when the full effect of the drug had been elicited, 
did not constrict to light, but the initial stages of its mydriasis could be thus 
opposed. As the effect of the drug was wearing off, however, the light reflex 
was restored; for instance, a previously dilated pupil that had receded to 
1 mm. could be constricted to its normal of 0.5 mm. 

There is then exhibited in the rat after administration of pilocarpin a 
submaximal mydriasis which is not antagonized by light except in its initial 
and recessional stages. The phenomenon is due to a peripheral actian of the 
drug and is accompanied by a slight degree of exophthalmos. 

B. The Effect of Other Drugs and Procedures.—As an aid in localizing the 
point of action of piloecarpin on the rat’s iris, the behavior of the pupil to 
other drugs and procedures was determined. The results and their bearing 
on the pilocarpin mydriasis may be briefly stated as follows: 

Sodium Chloride.—Solutions of 1 per cent, 2 per cent, and 4 per cent 
produced no effects. These were usually employed in the control eye during 
the study of the action of drugs on the other. 

Carbon Dioxide——Carbon dioxide produced initially a constriction, often 
pinpoint in degree; dilatation was not observed until a marked degree of 
asphyxia had been reached—usually respiratory and general paralysis—at 
which time the pupil suddenly and maximally. dilated with loss of the light 
reflex. The miosis was prevented by pilocarpin, but the mydriasis was unaf- 
fected by either the prior or subsequent administration of the drug. 

Epinephrin Applied locally, epinephrin did not dilate the rat’s pupil; 
but injected intrahepatically there followed instantaneously a marked degree 
of exophthalmos and a submaximal mydriasis with loss of light reflex. The 
dilatation was the same in degree as was observed after pilocarpin. The two 
drugs exhibited mutual summation. Extreme degrees of asphyxia, however, 
effected even a greater degree of mydriasis than pilocarpin and epinephrin 
combined. 

Chloral Hydrate-——Chloral hydrate, 0.3 gm. per kg., rectally, produced a 
pinpoint pupil, a phenomenon previously described in man and animals” and 
ascribed to central action. This miosis can be prevented and removed by 
pilocarpin applied locally. 

Atropine.—Atropine as dilute as 0.1 per cent produced so great a degree 
of dilatation that only a microscopic rim of iris remained visible. There was 
the usual loss of the light reflex. Due to the extreme degree of mydriasis, 
further effects could not be detected after pilocarpin, cocaine, and other 
mydriaties. 
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Homatropine.—This drug affected a maximal dilatation with loss of the 
light reflex. The latter observation is at variance with the results reported 
On the rat, it corresponded in every way with atropine. 


on other animals.*™* 
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ProtTocoL No. 1 































Pupil Rat No. 27 Weight, 150 gm. Pilocarpin—Atropine 
Time Pupil—Size in 0.5 mm. 
Poisoned Nonpoisoned 

12:30 1.0 1.0 
Pilocarpin 4 per cent _ Saline 4 per cent ints 
12:31 1.0 1.0 
12:32 1.0 1.0 
12:33 1.0 1.0 
12:34 2.0 1.0 
12:39 3.0 1.0 
12:41 4.0 light 1.0 
12:45 5.0 reflex 2.0 
12:46 5.0 lost 2.0 
Atropine 1 per cent _ Saline 1 per cent _ 
12:48 6.0 2.0 
12:54 7.0 4.0 
12:55 8.0 6.0 
12:56 8.0 7.0 










Protocol No. 1.—Attention is called to the submaximal dilatation, the tardy effect on 
the nonpoisoned pupil, and the loss of the light reflex after pilocarpin, and to the great 
increase in the pilocarpin mydriasis after atropine. 


ProtocoLt No. 2 





























Pupil Rat No. 17 Weight, 250 gm. Pilocarpin—Cocaine 
Time Pupil—Size in 0.5 mm. 
Poisoned Nonpoisoned 
10:32 1.5 1.5 
Cocaine 2 per cent an Saline 2 per cent on 
10:34 2.0 1.5 
10:35 2.5 1.5 
10:37 4.0 1.5 
10:40 4.0 1.5 
Pilocarpin 2 per cent -- Saline 2 per cent a 
10:50 6.0 1.5 
Pilocarpin 4 per cent — Saline 4 per cent oo 
11:00 6.0 2.0 
Atropine 1 per cent Saline 1 per cent a 
9.0 6.0 


11:15 
Protocol No. 2.—Summation of the effects of pilocarpin and cocaine is shown. 





ProtocoLt No. 3 




















Pupil Rat No. 35 Weight, 175 gm. Pilocarpin—Arecolin 
Time Pupil—Size in 0.5 mm. 

Poisoned Nonpoisoned 
12:40 1.0 1.0 
Arecolin 2 per cent _ Saline 2 per cent _ 
12:45 0.2 1.0 
12:48 pinpoint 1.0 
12:50 pinpoint 1.0 
Pilocarpin 4 per cent _ Saline 4 per cent a 
12:55 0.5 1.0 
12:56 1.0 2.0 
11:00 3.0 3.0 
Arecolin 2 per cent ~= in 
11:15 1.0 1.0 








Protocol No. 3.—The mutual antagonism between pilocarpin and arecolin is shown. 
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Cocaine.—Introduced into the conjunctival sac, a submaximal dilatation 
was produced. It was like that after pilocarpin and epinepherin, with which 
it was additive. Atropine and asphyxia, extended the cocaine mydriasis to 
a maximal. 


Physostigmine.—One drop of a 2 per cent physostigmine solution gave a 
pinpoint pupil within two minutes. The untreated eye exhibited the same 
phenomenon after five minutes, by which time well marked systemic effects 
were in evidence. This drug and pilocarpin were mutually antagonistic on 
the pupil, but not systemically so. 


Arecolin—This alkaloid produced effects on the pupil identical with those 
following physostigmine. No systemic effects were observed on local ap- 
plication. 


Morphine.—No effect was exhibited prior to the onset of restlessness and 
dyspnea, at which time there was shown a dilatation (probably asphyxia). 
After lethal doses, a maximal dilatation like that after carbon dioxide was in 
evidence. In view of the above, no interaction with pilocarpin could be 
studied. 


Ergotoxin.—The results with this drug were inconstant and ambiguous 
on both local and intrahepatic administration. Pilocarpin produced its usual 
mydriasis at ten, thirty, and sixty minute intervals after ergotoxin. 


DISCUSSION 


As a preliminary, it may be stated that the rat’s pupil reacts to light, 
asphyxia, chloral, epinephrin, physostigmine, arecolin, cocaine, and atropine 
in a conventional manner. Accordingly, it would seem that its iris is inner- 
vated like those of other experimental animals—a constrictor mechanism with 
a parasympathetic nerve and a dilator with a sympathetic. 

Pilocarpin applied to the conjunctival sac of one eye produces a my- 
driasis, initially, in that eye alone. Binocular dilatation is exhibited only 
after high concentrations of the drug but even then very tardily as com- 
pared with the monocular. The point of action is, accordingly, at the 
periphery, the phenomenon not being due to an indirect effect from the 
adrenals or asphyxia. 

To further localize the point of action, the evidence given by other drugs 
and procedures must be analyzed. A peripheral dilatation could be produced, 
obviously, by (A) stimulation of the dilator muscle or nerve with or without 
depression of the constrictor apparatus, (B) simultaneous but unequal stimu- 
lation of both constrictor and dilator mechanisms, or (C) depression of the 
constrictor nerve or muscle. These possibilities will be considered in the 
order mentioned. 

(A) Relative to the effect being due to a stimulation of the dilator struc- 
tures, the following may be noted: (1) the similarity of the mydriasis by 
pilocarpin, cocaine, and epinephrin; (2) the summation of its action with 
those of cocaine and epinephrin; (3) the accompanying exophthalmos; and 
(4) the fact that other examples of similar transposition are known. But this 








ee ee ee 


238 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


evidence is not conclusive, in that it does not explain the abolition of the 
light reflex and of the chloral miosis. If there were, moreover, a simultaneous 
depression of the constrictor, a maximal mydriasis should have been ex- 
hibited, the imbalance being in such a ease all in favor of dilatation. Since 
the observations were to the contrary, this hypothesis does not seem tenable. 

(B) Simultaneous stimulation of the dilator and constrictor mechanisms 
would explain all the phenomena, provided there be granted a greater degree 
of action on the dilator than on the constrictor and provided the two oppos- 
ing receptors were always affected to the proper relative degree at the same 
instant. It is improbable that this could occur. Should, on the other hand, 
piloearpin attack: (a) the constrictor sooner than the dilator, an initial 
miosis would have been in evidence; or (b) the dilator before the constrictor, 
a dilatation followed by a constriction would have been exhibited. But con- 
tinuous observation failed to disclose such phenomena during the course of 
the pupillary action of pilocarpin; hence, the mydriasis does not seem to be 
due to a simultaneous stimulation of both structures. 

(C) The evidence for a depression of the constrictor apparatus is as 
follows: (a) the blocking of stimuli from the constrictor center, demon- 
strated by abolition of the light reflex and the chloral miosis; (b) the agree- 
ment in direction of action with atropine and carbon dioxide, which remove 
the tonic constrictor impulses; (c) the antagonism to physostigmin and 
arecolin. The incompleteness of the pilocarpin mydriasis may be explained 
as indicating a weaker action than atropine, reducing but not entirely abolish- 
ing the effect of the tonically acting center; while atropine and extreme 
degrees, of asphyxia entirely nullify the influence of the central stimuli, the 
former by paralyzing the nerves and the latter the center. Furthermore, the 
mutual antagonism between pilocarpin and physostigmin and arecolin is 
indicative of nervous rather than muscular depression, hence, the pilocarpin 
mydriasis must be attributed to a depression at the periphery of the para- 
sympathetic nerves. 


SUMMARY 


1. The rat’s pupil exhibits physiologically and pharmacologically con- 
ventional effects, except to pilocarpin; hence, the innervation appears to be 
the same as in other animals. ; 

2. Pilocarpin dilates the rat’s pupil on both local and systemic application. 

3. The pilocarpin mydriasis is a peripheral phenomenon in the rat, since 
it is limited to the eye to which the drug is applied. 

4. In the rat, pilocarpin abolishes the light reflex, the initial constriction 
of asphyxia, and the miosis of chloral, and hence blocks central parasym- 
pathetic impulses. 

5. Pilocarpin antagonizes the effects of physostigmine and arecolin on 
the rat’s pupil; accordingly, it affects the nervous rather than the muscular 
elements. 

6. Pilocarpin on the rat’s pupil acts like atropin but less potently. 
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CONCLUSIONS 


Pilocarpin dilates the rat’s pupil by depressing the parasympathetic con- 


strictor apparatus at the periphery. 
Pilocarpin, in its effect on the rat’s pupil, presents an example of inver- 
sion of the direction of action without transposition of the point of action. 
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STUDIES IN BLOOD GLYCOLYSIS* 


GENERAL CONSIDERATION OF GLYCOLYSIS IN RELATION TO THE BLOOD CELLS, AND 
THE PRODUCTION oF LAcTIc ACID AND CARBON DIOXIDE 


By Icutro Katayama, M.D., New York City 


REVIEW of the literature on glycolysis warrants the conclusion that the 

sugar of shed blood diminishes on standing, independently of bacterial 
contamination. Some observers! have stated that the sugar of diabetic blood 
decreases less rapidly than that of normal blood. But whether the less rapid 
glycolysis in diabetes is due to a different type of glucose? in the circulating 
blood is still a debatable question. A number of other possible factors may be 
responsible for this alleged difference between diabetic and nondiabetic bloods. 
As a preliminary to the study of the réle played by the erythrocytes and 
leucocytes in carbohydrate metabolism, it seemed advisable to study the rela- 
tion of the blood cells to glycolysis in vitro. Since these studies were begun 
(early in 1923), several reports have appeared in the literature on somewhat 
analogous experiments. Although some of the results presented in this com- 
munication are not entirely new, it is believed that they are of sufficient inter- 
est to warrant their publication. The phenomenon of glycolysis has been 
studied in animal and human bloods, and in all analyses the Folin-Wu method’ 
was adopted for blood sugar determinations. Potassium oxalate was employed 
as an anticoagulant for the whole blood. The amount of the potassium oxalate 
used was roughly 0.06 per cent of the blood. It appeared important to con- 
*From the Department of the Laboratories, New York Post-Graduate Medical School 


and Hospital. 
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trol this factor since Aibara,* Macleod,° and Hiller, Linder and Van Slyke® 
have reported that potassium oxalate inhibits glycolysis. 

In Tables Ia and Ib are recorded the results of studies of glycolysis in 
the blood of rabbits and oxen. The blood was drawn in all instances from 
the veins under aseptic conditions and maintained at 38° C. free from 
bacterial contamination. Analyses of the bloods for sugar were made imme- 
diately and after three, six, and twenty-four hours. The oxen blood was re- 


























TABLE Ia 
BLoop GLYCOLYSIS ON RABBIT* 
SUGAR 
OXALATED BLOOD CO SATURATED SERUM LAKED WITH H,0 
NO TEST HOUR LOSS IN LOSS IN LOSS IN LOSS IN 
MG. MG. % MG. MG. % MG. MG. % MG MG % 
1. <At once 139 140 150 139 
3 hours 111 28 20 114 26 19 150 0 0 139 0 0 
6 hours 100 39 28 103 37 26 149 1 0 139 0 0 
24 hours 150 0 0 
2. At once 132 129 163 132 
3 hours 103 29 22 115 14 11 163 0 0 132 0 0 
6 hours 97 35 27 98 31 24 163 0 0 132 0 0 
_ 24 hours 70 62 76 53 41 163 0 0 132 0 0 
*Specimens incubated at 38° C. under aseptic conditions. 
TABLE Ib 
GLYCOLYSIS ON OX BLOOD IN ViTRO—AT 38° C. 
DURATION OXALATED BLOOD DEFIBRINATED BLOOD SERUM 
OX NO. OF TEST SUGAR LOSS IN SUGAR LOSS IN SUGAR LOSS IN 
MG. MG. % MG. MG. % MG. MG. % 
1. 30 min. 88 88 125 
4 hours 70 18 20 75 13 15 125 0 0 
20 hours 124 1 1 
2. 30 min. 91 91 119 
4 hours 81 10 10 83 8 9 115 4 3 
20 hours 60 31 33 73 18 20 115 4 3 
3. 30 min. 94 94 115 
4 hours 85 9 10 92 2 2 115 0 0 
20 hours 72 22 23 77 17 18 115 0 0 
4, 30 min. 100 . 125 
4 hours 86 14 14 . 125 0 0 
20 hours 79 21 21 
5. 30 min. 90 134 
4 hours 84 6 7 . 134 0 0 
20 hours 65 25 28 134 0 0 
6. 30 min. 88 
4 hours 73 15 17 
20 hours 58 30 34 
& 30 min. 125 187 
4 hours 100 25 20 187 0 0 
20 hours 94 31 25 187 0 0 
8. 30 min. 88 120 
4 hours 71 17 19 120 0 0 
20 hours 70 18 20 120 0 0 
9. 30 min. 89 
4 hours 71 18 20 


20 hours 41 48 54 
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ceived into sterile containers when the animals were slaughtered and the sugar 
was determined as soon as the blood reached the laboratory (20 min.) after 
four hours and after twenty hours. Changes in the blood sugar of the rabbits 
have been observed in the oxalated whole blood, in the whole blood saturated 
with carbon monoxide, in the blood serum, and in blood laked by dilution with 
water. To saturate the blood with carbon monoxide, the gas was slowly bubbled 
through the blood until the maximum absorption was obtained. Laking was 
effected by adding one volume of blood to seven volumes of water. Results 
are reportcd in milligrams of sugar per 100 c.c. of blood at the time of analy- 


TABLE II 


BLooD GLYCOLYSIS IN VITRO AT ROOM TEMPERATURE 








DURATION OF TEST 





CASE AGE SEX TESTSPECIMEN Atonce 3hours 6hours 24 hours DIAGNOSIS 
mg. mg. mg. mg. 
1N.G. 50 M _ Whole blood 105 91 80 22 Angina pectoris 
Serum 110 110 110 110 
Laked blood 105 105 105 105 
3. J.P. 45 M_ Whole blood 242 220 200 Diabetes 
Serum 277 277 268 268 
Laked blood 242 242 242 242 
3. J.M. 59 M _ Whole blood 176 166 154 Diabetes 
Plasma 185 185 183 
Laked blood 176 176 176 
CO saturated 170 166 154 
R+ washed b. ec. 128 125 121 
4.M.G. 61 M_ Whole blood 105 92 78 43 Cardiac insufficiency 
Plasma 111 110 110 110 
Laked blood 105 105 105 105 
CO saturated 105 94 83 52 
R+ washed b. e. 187 176 176 151 
5. A.A. 46 M _ Whole blood 105 92 81 42 Traumatic neuritis 
Plasma 107 107 107 108 
Laked blood 105 105 105 104 
R+ washed b. ec. 187 179 173 150 
6. F.C. 58 M © Whole blood 124 101 90 Chronic myocarditis 
Plasma 129 129 128 128 
Laked blood 124 124 123 124 
R+ washed b. ec. 189 178 176 124 
7.T.8. 25 F Whole blood 91 77 71 36 Hyperthyroidism 
Plasma 92 92 92 92 
Laked blood 91 91 91 91 
R+ washed b. c. 192 172 167 144 
8. W.G. 47 M _ Whole blood 95 79 64 Teratoma testicle 
Plasma 110 109 108 
Laked blood 95 94 95 
CO saturated 95 78 63 
R+ washed b. ec. 200 197 190 
R+ plasma 189 188 188 
9. H.M. 45 M _ Whole blood 98 79 63 Lymphosarcoma 
Plasma 103 101 102 102 
Laked blood 98 99 99 
R+ washed b. c. 194 189 174 
R+ plasma 182 181 181 179 





Case 3—Blood corpuscles washed with 0.9 per cent saline solution twice. 

Case 4, 5, 6, 7, 8, and 9 corpuscles washed with Ringer’s solution with 0.2 per cent 
glucose twice. ; 

R= Ringer’s solution with 0.2 per cent glucose. 
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sis, and the loss of sugar is recorded in milligrams per 100 ¢.e. and as a per 
eentage Of the initial fiers During a period of six hours at 5S (C. the whol 
blood o the rabbit SUILeCTS oss Of about 27 per eent of its sucal and atte 
twenty-Toul ours about 47 pr cent \nalogous changes in the blood satu 
rated W th earbon MlOnOoxX at were observed Kawas I al ais allst) ademonstratecd 
that carbon monoxide is without influence on o veolysis. There is, however, 1 
ss of sugar in the blood serum or in the laked blood. Gly colvsis was observed 
in oxen blood: here. however. thy disappearance ot the sugar was less rapid 
In 8 of the 9 ses ter twentv hours at 38° (. the Joss of snem ounted 1 
20 to 354 eent of the original cones | last experiment OS 
tall of suear sin r to the o ted blood was see; but the erum the 
sugar remained uni need Phe appare of 1 per cent In Case 1 and 2 
per cent in Case 2 is » doubt d to al errors This ¢ n blo 
sugar is not due to t roore@anisms. s ‘ e sper ns re « 
tured at the end of ) no ete of 
lable I] resents dat eolysis in human od Nine eases we 
studied iL of these 2 ed eties, | Y ie he remainder 1 
il nstanees OnTINUOUS a | 0 | S Tih¢ vhol \ Ted 1] od 
observed er three, s had twentv-lour hours at roo emperature, but f 
sugar of the sei plasn nd ked blood remain unchaneed n Cases 8. 4 
ind 8 the drop in the sue t the blood saturated with earho) ononxide par 
lels that of the o lated blood ro these observations on 2 bhi oxen ! 
human bloods, the « MELUSION pears warranted it the presence « the inti 
blood cells is essential for glycolysis. To substantiate this opinion, in Cas 
Tne erythrocytes were removed Db Pracetion: eentritugation in narrow tube 
ind vashed with OY per « t Naf SOLUTION hie ‘ ce Ss were then Stlspenc 
n our times ( volume <« Ringer's solut containing 02 per cent 
Kahlbaum’s elucose This mixture was allowed to stand for twent, four hou 
t room temperatut nad determinations of t} Plan | sue rwere m at it inte 
vals of three, six, ; nd tw nt) four hours \ drop in the sugar concentrat 
of the mixture was found, but the decrease is less than that observed in t 
whole blood In Cases 4, 5, 6, 7, 8, and 9 simil r experiments were eonduete 
except that the blood e lls were washed with the Ringer's solution @o1 tainn 
the glucose in place of the 0.9 per eent NaC] \ deerease of the suear vw 
found in a nstances; however, the loss of sugar is less than that reported f 
the corresponding whole bloods In 8S and 9 the elveolytie action of the plasn 
towards the sucar contained In the Ringer’s solution Was examined. In the 
2 experiments the volume of plasma used corresponded to the volume of tl 
blood eells in the former experiments No chanee was noted in the eoncel 
tration of the Sugar of the mixture after standine ft] ree, six, or twenty-f 
hours 
A comparison of the or] eolvtie action of thi blood eells upon the blo 
sugar as controls, and upon the sugar added to Ringer’s solution has been mad 
in 8 cases, of whom 3 were diabetics. The results of these experiments : 
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immediately and after twenty-four hours. The Ringer’s solution had a Py of 
1.00 The loss of sugar from the Ringer’s solution in all instances was greate) 


than that from the plasma; however, the initial sugar concentration was higher 


1th the Rit re] ’s solution than Ih the piasma (‘ontinuous washing of the blood 
eells with 0.9 per cent sodium chloride solution diminishes the rate of ¢ veolvs's 
when these cells are added to Ringer’s solution containing glucose. It is seen 


in Table Va that the amount of sugar lost during twenty-four hours ineuba 
tion at oS” C,, progressively diminishes wit the number of washings of the 


hlood eells in physiologic salt solut on 


The rate of al]veolvsis appears cle pel dk nt upon the number ol blood cel||s 


present in the incubated mixture. In Table Vb there is a comparison of the 
1 \ 
\\ ED BLoop Co ( ‘’ M AND IN RINGER’S SOLUTIO Cor 
I a2 2 & (G [> ae ¢ 
l ) ) ( | 
4) ; \r\ 
( \t y = 
o4 @ 
LD. ‘I \t S 7 
J4 s ( 7 
( (y At 17 
a4 } ri | 
A. M. At 174 
24 S 2s j 
R.R At « ( 7¢ 
24 s 2g 7 67 
I.R At or 73 ( 
24 | 29 1 
C. H At 7 S 
24 25 ) ) 
M. M At 72 135 
24 ~ 7 rR 
Ringer lution I 
Blood corpusck Ww hed once with 0.9 pet ent Nac lution 
Blood corpuscl: suspended both in Ringe solution and in 4} 
Erythrocytes average 2,300,000 per cu. mn 
Leucocytes average 220 per cu. m1 


i ot elycolysis Ih} mixtures 1h which the washed blood cells were suspended 


t times and in 1.5 times their volume of Ringer’s solution containing @lucose. 
the former mixtures the erythroeytes averaged 2.3 million and the leucocytes 
“0 per cu. mm., while in the latter mixtures the erythrocytes were about 4.5 


illion and the leueoeyvtes 500 per ecu. mm. In the latter mixtures, the initial 


gar coneentration is less than in the former, but the amount of sugar lost 
thin twenty-four hours is more than double that lost in the mixtures contain 
¢ the smaller number of blood cells. Macleod’? coneludes from his numerous 
periments on glycolysis that it is an intraeorpuseular process. Levine and 
leyer™ have shown that when leucocytes were suspended in Henderson’s phos- 
ate solutions containing glucose, a portion of the glucose, as such, disappeared 
th the production of lactie acid. It is diffienIt to sav in the experiments re 
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‘ubation at 58° C. is greatest with glucose and less with fruetose and galae- 
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Specimens of whole blood from 5 individuals, 2 cases of hyperthyroidism 
and 3 of diabetes, were divided into 3 groups. One group of specimens was 
maintained in hot air incubator at 38° C.; the second group was permitted to 
stand at room temperature (20°-22° C.); and the third was placed in the ice 
box at 4° C. for twenty-four hours. The sugar concentrations of all specimens 
were determined at intervals of three, six, and twenty-four hours. Table VII 
eives the data on the sugar concentrations found, and the loss in sugar expressed 
in milligrams per 100 e.c. and in per cent of the original figure. For all three 
periods of incubation the maximum loss occurs in the blood maintained at 38 
(. and the minimum in those preserved in the ice box. At a temperature of 
38° C. the loss in sugar after twenty-four hours expressed as per cent of the 
original concentration varied from 42 to 83 per cent, at room temperature from 


eI 


23 to 78 per cent and in the ice box from 2 to 33 per cent. The rate of glycol 
vsis appears to vary directly with the temperature to 38° C. It is of practical 
importance to note that preserving blood in the ice box does not prevent a loss of 
sugar 
A comparison of elycolysis before and after the production of a hypergly 
emia by the ingestion of glucose has been made in the experiments recorded in 
Table VIII. It is seen that after twenty-four hours at 38° C. in Case 1 the blood 
has lost 92 mg. per 100 ¢.c. of sugar, this loss amounting to 83 per cent of the 
original concentration. The ingested glucose produced a blood sugar of 195 
mg. per 100 ¢.c. During twenty-four hours, 155 mg. of sugar for every 100 c.c. 
are lost from this blood, representing 79 per cent of the original concentration. 
In the hyperglycemie blood the loss expressed in milligrams per 100 e.e. is 
greater than in the control blood; but expressed as a fraction of the original 
amount of sugar, it is equivalent to that of the control. In the second ease the 
intake of glucose has raised the blood sugar from 93 to 120 mg. per 100 ¢.c. In 
both specimens of blood 80 mg. of sugar per 100 e¢.c. of blood are lost after 
twenty-four hours at 38° C. The loss after the glucose ingestion expressed as 
per cent of the original concentration is less than that of the control blood. 
The addition of insulin to whole blood during the period of ineubation was 
without effect upon the rate of glycolysis. It is seen in Table IX that the loss 
of sugar at 38° C. in the specimens of blood to which insulin had been added 
10 units per 10 ¢.e. blood) parallels the loss of sugar in the control specimens 
Evans'* has observed a fall in the carbon dioxide capacity of shed blood 
which, he believes, is due to a conversion of glucose into lactie acid as a result 
of glycolysis. Kraske'* in his studies on seven human subjects reported a quan 
titative conversion of the lost blood sugar into lactie acid during an incubation 
of two hours. Kondo,'® however, in his experiments on glycolysis in dogs’ blood 
during a similar period of incubation found that the increase in lactie acid was 
much less than the amount of sugar lost. Von Noorden™ has produced evidence 
to show that the lactie acid formed is d-laetie acid. Morgulis and Barkus™ have 
attempted to emphasize the difference between glycolysis in vitro and the gly 
colysis within the organism after insulin on the basis of their observations that 
in the former the disappearance of the sugar goes parallel with a formation of 
lactie acid. Their figures, however, do not demonstrate a parallel rise in lactic 
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raBLe VIII 
oop GLYCOLY IN VITRO A B*4 COMPARE FASTING BLOOD WITH ONE TLOUR AFTER 100 
GM. GLI E INGEST! 
UGAR HEMOGLOBIN 
ATION O efor eluecose After glucose Before After 
Loss in Loss in vlucose glueose 
S vy. percent mg. mg. percent mg. mg. 
l I. 1 a) | At once 110 195 
hours SI % ast lol tt 22 
6 hours 6 4 1 130 60 
’ hours 6 C74 67 SS 107 ”) 
4 S IS Q S 1) 06155 79 
2 HF. 1 M sAt one¢ 120 
| rs og 24 ot 7 yA 19 
r urs 1 tS 52 qo 1 7 
j rs Ri) Qt) 1) SO 67 
KE. N 3 M At o 4 L167 ] 
6 hours OS ry 14] Jt 
1 ] . 74 1é 64 
1. B.B { F At once SY 1d 12.2 $2.1 
' he | : ‘ I 20 
4 irs 2 ih ~ S 
. ¢.64 lt \t ( 224 13.9 l 
6 hours 54 11 195 2 
~+ hours 10 SO 161] Ht 
6 N.B IS | \t once L114 15 14.2 13.9 
6 hours 63 51 115 38 
24 | s 14 1 a4y QS 
TABLE IN 
GLYCOLYSIS ON OXALATED BIOOD WITILOt AND WITH INSULIN 
_ OXALATED BLOOD OXALATED BLOOD 
WITHOUT INSULIN WITIL INSULIN 
mg. per 100 e.e. Lossinmg. mg. per 100 e¢.c. Loss in mg. 
. At once 166 166 
Rabbit 3 hours 142 24 145 21 
6 hours 110 D6 112 a4 
a At one 15 15 
Rabbit > hours 137 IS 137 1S 
t ours Lit i) 115 11) 
C.G At « r 5 95 
6 ] rs 54 +] +0) 2 
24 hours 1 SO 14 S] 
t_N.8S \ et 114 1] 
6 hours 65 5] 71 12 
°4 hours 14 100 17 96 


0.5 c.c. insulin (10 units) added to 10 e.c. blood. 
0.1 per cent cresol 0.5 «.c. added to 10 e.c. control blood. 
Incubated at 38° C. 


acid. Further, Briggs, Koechig, Doisy and Weber,'® Tolstoi, Loebel, Levine, 
and Richardson,’® and Katayama and Killian®’ have reported increases in the 
lactic acid content of the blood following insulin administration to dogs and 
human subjects. In the 5 experiments reported in Table X the changes in th« 
lactic acid content of the blood have been studied in relation to the sugar loss 
during glycolysis at 38° C. and at room temperature under aerobie conditions. 
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| X 
| ‘ee OLYSI AND TLACTI \ » FORM y* 
DURATION BLOOD SUGAR LACTIC ACID 
CASI ( X DIAGNOSI 
OF TTI ! y [.0ss it J Ris In mg 
lL F.8 ao M \t once ” 16.9 Dementia J X 
> hours 7 a IS is 
6 hours 2 7 19.1 oot 
t hour ra re 21.4 1.5 
N.G yf M At once LOD 16.2 Angina pectoris 
> hours 91 14 18.9 27 
6 ] St) 2%) 10.8 ( 
24 hours ce 85 17.1 
Pp i) M At ones is S$.) yapetes 
> hours piped pe pita ip’ 0. 
} hours 200 tL 27.9 9,4 
’+ hours au ‘ 29 10.4 
1 DS ts M At once be 17. Normal 
» hours i | 17.6 
6h . De 20.1 
24 hours l 20.8 S 
E. | } M At ones ‘ beg Nort 
} hours | 19.4 
6 hours s 945 
24 hours l OS 28.9 13.2 
*In experiments 1, 4, and blood kept in incubator at 38° C in remaining experiments 
bloods kept at room temperature. 
jBacterial contamination. 
| XI 
oop GLYCOLY A wp CO. COMBINING POWER OF PLASMA OF SILED ) Ss DING A 
ae 4 
I} Hot LOSS IN VOLUMI 
ASE AGE SEX ANALYZED SUBJECT At one fhours 24hours 4hours 24 hours 
H.S. 24 M Sugar (me. 124 79 31 1 95 
CO.CLP ley I G14 51.3 37.2 10.1 24.1 
B.S Suga o 110 7 s 9 92 
CO.C.P vol. per ee 61.7 04 Ho 1] U.S 
LU ‘ Sug: mg 165 11s ( 7 99 
CO.C.P yl. me 55.1 tt 7.2 8.5 17.9 
L. VW 7 \l Sugar oO 1] 82 1] l 72 
CO.C.P. (vol. per 58.9 52.2 7.2 6.7 o4 7 
( Sugar (mg 197 153 86 4 111] 
CO,C.P. (vol. per cent GO.7 54.1 O.0) 6.6 o1 7 
Specimen divided into three terilized centrifuge tubes (about 6 ec.c. blood in each 


be) and kept in incubator. 


(‘lausen’s method*! with the permanganate oxidation has been employed for the 
etie acid determinations. The increase in lactic acid during twenty-four hours 
s only from 10 to 50 per cent of the amount of sugar lost. In all instances there 
as observed a rise in the lactic acid; however, the increase is not as great as 
hat reported by Morgulis and Barkus'* for sheep and dog blood. 
The effect of glycolysis on the alkaline reserve of the blood plasma is seen 
rom Table XI. During twenty-four hours incubation at 38° C. there is noted 
continuous decrease in the carbon dioxide combining power of the blood 
lasma, accompanying the drop in sugar. After four hours incubation the fall 
1 the carbon dioxide capacity of the plasma varies from 6 to 10 volumes per 
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TABLE XII 


CHANGING OF SUGAK AND Co, CONTENT OF SHED BLOOD ON STANDING IN INCUBATOR AT 38° C. 
UNDER ANAEROBIC CONDITIONS 


pen TEST HOUR LOSS IN 
CASI AGE SEX SPECIMENS At once 24 hours VOLUME 

Bs ee. 38 i Blood sugar (mg.) 183 66 117 

CO, content of plasma (vol. per cent) 55.0 53.0 2 

2. J.P. 16 M Blood sugar (mg.) 103 38 65 
CO, content of plasma (vol. per cent) 63.3 60.0 3.3 

H.R. 15 F Blood sugar (mg.) 157 71 86 
CO, content of plasma (vol. per cent) 65.0 55.1 9.9 

i{M.K. 26 M Blood sugar (mg.) 189 85 104 
CO, content of plasma (vol. per cent) 55.1 53.2 1.9 

> ae oo EF Blood sugar (mg.) 136 44 92 
CO, content of plasma (vol. per cent 56.6 52.8 3.8 

é. ¥.K.. 3 F Blood sugar (mg.) 306 142 164 
CO, content of plasma (vol. per cent) 58.5 54.7 3.8 

7.H.8. 24 M Blood sugar (mg.) 104 24 80 
CO, content of plasma (vol. per cent) 59.1 50.7 8.4 

§s. W.M. 8 M Blood sugar (mg. ) 11 18 96 
CO, content of plasma (vol. per cent) a7 .2 $8.8 8.4 


TABLE XIII 


CHANGES IN GLUCOSE AND GAS CONTENT ON WASHED BLOOD CORPUSCLES IN RINGER’S SOLU 
rION AND PHYSIOLOGIC SALT SOLUTION CONTAINING GLUCOSE UNDER 
ANAEROBIC CONDITIONS AT 38° C, 


ERYTHRO LEUCO 


SUGAR VOL. OF GAS CYTES CYTES 
CASI rEST SPECIMENS At 26heurs Lass At 26 heurs million per cu. 
once after once after 
percu.mm. mm. 
1. F. M. Blood corp. in R. 
0.2 per cent glucose 160 112 38 1.2 1.4 2.0 120 
Blood corp. in R. + 
0.1 per cent glucose 85 53 32 1.3 1.3 1.8 310 
Blood corp. in 0.9 
percent NaCl sol. 
0.2 per cent glucose 165 135 30 1.35 1.5 1.8 430 
2. E.N Blood corp. in R. 
0.2 per cent glucose 156 118 38 a 1.1 2.3 210 
Blood corp. in 0.9 
percent NaCl sol. 
0.2 per cent glucose 154 133 21 1.1 1.] 2.4 300 


R. B. Blood corp. in R. 
0.2 per cent glucose 158 135 25 1.] 1.2 2.5 180 
Blood eorp. in 0.9 
per cent NaCl sol. 


0.2 per cent glucose 161 135 26 1.0 1.0 , a 330 
+. Blood corp. in R. 
Rabbit 0.2 per cent glucose 170 114 56 1.2 1.4 2.5 180 
Blood corp. in 0.9 
percent NaCl sol. 
0.2 per cent glucose 176 121 55 aia 1.1 2.5 120 
S. Blood corp. in R. 
Rabbit 0.2 per cent glucose 167 115 52 1.1 1.3 2.3 200 


Total volume = 10 c.c. each test. 
Sugar expressed in mg. per 100 c.c. 
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cent, and after twenty-four hours from 17.9 to 24.1 volumes per cent. The pro 
duction of a nonvolatile acid must be responsible for this depletion in the 
alkaline reserve although Mellanby and Thomas** believe that the fall in the 
alkali reserve of the blood plasma during glycolysis is due to the lactie acid 
produced. The amount of lactic acid formed during glycolysis (Table X) is 
sufficient to account for but a small fraction of the decrease in alkaline reserve 
noted in Table XI. Evans'* has shown that this decrease in the carbon dioxide 
capacity of the shed blood proceeds with a progressively diminishing velocity. 
From the figures reported in Table XI, it is evident that from 144 to % of the 
total decrease occurs within the first four hours of incubation. It appears then 
that other fixed acids in addition to lactic acid must be formed during glycol- 
ysis. 

During anaerobie glycolysis at 38° C. for twenty-four hours there is little 
change in the carbon dioxide content of the blood plasma (Table XII). In the 
8 experiments tabulated, the blood sugar decrease varied from 65 to 164 mg.; 
the greatest decrease was observed in the specimen showing a hyperglycemia 
(306 mg.) immediately after withdrawal. The fall in carbon dioxide content 
ranged from 1.9 to 8.4 volumes per cent. This decrease in the carbon dioxide 
content may be explained by a loss of the gas into the oil at the temperature of 
incubation. Association of the data in Tables X and XI demonstrate that the 
carbon dioxide, released from the plasma bicarbonate during the neutralization 
of the acids produced in glycolysis, is retained in the oil-eovered blood. Ap- 
parently glycolysis does not result in a production of carbon dioxide from the 
glucose lost. 

The experiments reported in Table XIII were planned to obtain further 
information on this point. Blood cells washed once with 0.9 per cent NaCl 
solution were placed in Ringer’s solution containing 0.1 or 0.2 per cent glucose. 
In all eases the total volume of the mixture was 10 e.c. and incubation was ear- 
ried out under anaerobic conditions. A similar loss of sugar is noted in the sus- 
pensions of blood cells in Ringer’s solution and in physiologic salts solution. It 
is of interest to note, also, that in Experiment .1 the loss in sugar from the 
Ringer’s solution containing 0.1 per cent glucose is 3.2 mg., whereas the loss 
from solution containing 0.2 per cent glucose was 3.8 mg. The proportion of 
cells to the solutions was adjusted so that the erythrocyte content of all mix- 
tures would be fairly close. The erythrocyte content varied from 1.8 to 2.5 
million per eu. mm., and the leucocytes from 120 to 430 per cu. mm. The total 
volume of gas in the mixtures before and after incubation appear unchanged. 
The volume of gas was determined on the centrifuged specimens by following 
the technie for CO, content. The volumes of the gas were measured at from 
20° to 25° C., and although these volumes have not been corrected to reduce 
them to volumes of CO.,, it is evident that since the volumes remained practically 
unchanged, no production of CO, oceurs as a result of glycolysis. 


SUMMARY 


The sugar of shed blood gradually decreases on standing without bacterial 
contamination and under either aerobie or anaerobie conditions. This decrease 
iS greatest at 38° C. and least in the iee box 









































salt solution containing glucose, fructose or galactose, glycolysis occurs. The 


decrease in sugar concentration is greatest with glueose and least with galactose. 


eolysis in diabetic and nondiabetic bloods. Furthermore the blood cells of 
diabetic bloods cause as rapid a rate of glycolysis in Ringer’s solution as the 


cells of nondiabetie bloods. 


of sugar lost. 


There is no production of carbon dioxide. 
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Plasma, serum and hemolysed blood show no loss of sugar on standing. 
Saturation of whole blood with carbon monoxide does not inhibit glycolysis. 
When washed blood cells are added to Ringer’s solution or to physiologic 


The rate of glycolysis is dependent upon the blood cell volume. 


There appears to be no demonstrable difference between the rates of gly 


Insulin therapy or insulin in vitro has no effect upon the rate of glycolysis. 
The decrease in sugar concentration is accompanied by a production of lae- 


» acid, but the inerease in lactie acid does not account for the total amount 
Other acids than lactie acid are evidently produced during glycolysis. 


Vote The writer’s thanks are due to Dr. John A. Killian for his eonstant advice and 


r essential help during the course of this work. 
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\ NOTE UPON THE PRESERVATION OF SHEEP CELLS FOR USE IN 
, COMPLEMENT-FIXNATION TESTS* 
nS By Roperrt A. Kitpurre,t M.D... ArLantric Crry. N. J. 
po 
HILE freshly eollected cells are to be pre ferred for the conduct of ecom- 
plement-fixation tests it frequently becomes necessary, under certain cir 
cumstances or eombinations ot eiretmstaneces, to resort to some method ot 
preserving blood for varying periods. 


This contingency may confront small laboratories or even large ones in 
which the keeping ot laboratory sheep is impractieable for one reason or another 
Abattoir blood, for example, may not be obtainable at regular or unvarying 
intervals, or as has happened, foot and mouth disease or other epidemic condi 
tion may interfere with the source or regularity of the supply. 

In common with many other workers, for reasons bevond immediate con 
trol, I have used abattoir blood tor the preparation ot cell suspensions for com- 
plement-fixation tests, and in order to lessen the frequency of collection the 
blood has been preserved. Such emergencies, as for example quarantine or 
embargo, have occurred in the past, which, without a satisfactory method of 
preservation, would have occasioned some annovanee and great inconvenience 

The method ot preservation adopted and in LIS¢ for some vears IS neither 
original nor new. It has been so satisfactory, however, that in view of the num 
ber of methods which have been proposed (thus arguing for imperfections in 
ill), attention Is again called to it in this note. 

There are several details essential for success. Unless the possibilits Is rec- 
ognized and due precautions are taken, blood may be collected in pails or other 
battoir containers and transferred to the laboratory jars as called for, and, as 
may happen, when the blood so collected stands for some time, or perhaps, be- 
‘ause the container may be hastily or carelessly cleaned, the blood on its arrival 
n the laboratory will not be fit either for immediate use or for preservation. 

The procedure followed is given here in detail. An ordinary quart size 
Mason jar is thoroughly cleaned and sterilized by dry heat. <A sufficient quan- 
itv of 10 per cent sterile sodium citrate in normal saline is added to make a 
layer about one inch deep in the jar. The jar and its contents are then auto- 
‘laved. 

One of these jars, by previous arrangement, is kept at the abattoir and 
‘led directly from the animal when the sheep is killed, and a new container is 
eft in its place when the blood is collected. 


Immediately upon arriving in the laboratory the blood is preserved by the 
*From the Laboratories of The Atlantic City Hospital. 

Received for publication, April 30, 1926. 

TDirector, Laboratories Atlantic City Hospital. 
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following method: To each 80 e.c. of blood is added 1 ¢.c. of a 1:10 dilution of 
formalin in normal saline after the method described by Bernstein and Kaliski.' 

A convenient quantity —240 ¢.e. or 320 e.c.—of the preserved blood is placed 
in a elean, dry, glass-stoppered bottle which is kept in the ice chest. 

Cells are perfeetly satisfactory for use for a period of two weeks after pres 
ervation by this method. While it is the custom in this laboratory to collect 
blood at weekly intervals, blood has been preserved and used in emergency for as 
long as twenty-seven days. 

According to Kolmer,? the blood is not considered fit for use unless the fol- 


lowing conditions are fulfilled : 


1. Absence of discoloration of the supernatant fluid after the seeond wash 


ing with normal saline 


2. Return of the normal bright red color on washing. 


Blood so collected and preserved has been found satisfactory, in emergeney, 
for the preparation of blood plates. 
The method is simple, rapid, inexpensive, eminently satisfactory, and de- 


serves a wide cireulation. 


REFERENCES 
Bernstein, E. P., and Kaliski, D. J.: The Use of Formalized Sheep Cells in Complement 
Fixation Tests, Ztschr. f. Immunol., 1912, xiii, 490. 
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Kolmer, J. A.: Infection, Immunity, and Biologic Therapy, Ed. 3, Philadelphia, Pa., W. B. 
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THE INFLUENCE OF DIET ON THE PHYSIOLOGIC ASSAY OF 
INSULIN 


By Dr. A. STASIAK (BUDAPEST) 


ARIOUS authors have investigated the effeet of diet on the susceptibil- 

ity of animals to insulin. Macleod and coworkers! observed that the 
blood sugar in starved rabbits did not recover as rapidly as in fed rabbits, 
following the hypoglycemia due to insulin. Page*® showed that rabbits on a 
diet of oats and bread, which produces slight acidosis, are very resistant to 
insulin. These results were confirmed by Blatherwick and coworkers,* who 
found that rabbits kept on a diet poor in carbohydrates were more resistant 
to insulin than were animals well fed with carbohydrates. 

Tiitso* found that the initial fall in blood sugar after insulin injection 
in rabbits was more pronounced after carbohydrate feeding than after pro- 
longed starvation. Abderhalden and Wertheimer,’ using white rats, also 
found these animals most susceptible to insulin on a diet rich in carbohydrates. 


The following experiments were performed in order to investigate the 
*From the Insulin Committee Laboratory, University of Toronto, Toronto, Canada. 
Received for publication, May 2, 1926. 
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influenee of diet on the results of the physiologic assay of insulin as ordi- 
narily conducted. 

Rabbits were well fed with carrots, hay, and oats, the food being removed 
fifteen minutes before the commencement of the experiments. As controls, 
rabbits which had been starved for twenty-four hours were used. <All the 
animals were injected with the same dose of the same insulin (designated 
Standard S.6). the dose beine 2 units per 2 ke. body weight. Blood saim- 
ples were taken before injection and one and a half, three, and five hours 
after injection. The blood sugar was determined by the method of Shaffer 
and Hartmann,” and the assays were caleulated by the formula given by 
Macleod and Orr 

The average lowering of the blood sugar (‘‘a’’ in the formula) was 


0.033 per cent in the case of the 18 fed animals used, and 0.0351 per cent in the 
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Fig. 1 Shows the fall in bloocd sugar, expressed in mg. per cent, produced by the 
njection of 2 units per 2 kg., and observed at the times shown The solid line represents 


fall in fed animals, and the broken line the fall in starved animals 


case of the 18 starved animals, the corresponding assay results being 10.2 
units per e.e. and 12.1 units per ¢.c., respectively. 

In the accompanying table we give the average values of the normal 
blood sugar and of the blood sugar one and a half, three, and five hours after 
he injection of insulin. From these figures we have caleulated the perecent- 
age fall of the blood sugar at one and a half, three, and five hours in relation 
to the normal blood sugar. 

The tabulated results are plotted in the figure. A few observations were 
ilso undertaken to study the effect of fasting and earbohydrate feeding on 
the initial fall in blood sugar following insulin. The striking increased sensi- 
tiveness of ecarbohydrate-fed animals, described by Tiitso and others, was not 
‘bserved to occur. This may have been due to the occurrence of a temporary 
inerease in blood sugar in the fasting animals immediately following the in- 


Jection of insulin. 
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TABLE I 
ORMAL 14 HOURS HOURS 5 Hol \ AY ID 
oO co Of, oY, a UNITS 
{verade ‘ Y f ] ani 1] ° 0.130 OOS O10 OL oes 10.2 
Pereentage fall in blood suga 0) vi 28 7 
lverade oO 8S starvrod animals 0.120 O.077 OoOso O.109 0} = 
Percentage fall in blood suga) 0 ( | 9 


CONCLUSION 


It would rather appear, 
through which the blood 


same 


from the above results, that the aetual range 
sugar Is lowered by 


Insulin is approximately the 
n fed rabbits and in rabbits 


from which food 


has been withheld for 
twenty-four hours 
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A NOTE ON THE COMPLEMENT-FIXATION REACTION IN 
ANTIPOLLEN SERUM? 


By SusAN GRIFFITH RAMSDELL, M.A... Los ANGELES, CALIF. 


\ HETHER the allergic states in man have a basis in common with the 

condition resulting from artificial immunization in animals may still be 
a debatable question. But success in demonstrating certain definite immuno- 
logie phenomena—precipitins, complement fixation, shoek, skin reaction, 
Schultz-Dale reaction.—following treatment of laboratory animals with pol- 
lens or pollen extracts, has been reported many times. The failures to con- 
firm the findings and the seareity of experimental data in many of the 
reports have, however, left enough shadow of doubt upon the status of the 
test in this connection to seem to warrant a report, with a deseription in 
some detail of the special difficulties involved, of another effort to secure 
complement fixation in the sera of rabbits treated with pollen. 

In this laboratory the greatest single need was for a standard method of 
preparation, stabilization, and measuring the antigenic content of the solu 
tions of pollens with which patients were to be treated for the purpose of 
desensitization. As to the reported methods of preparation, each offered a 
particular advantage: one that the protein extraction was more complete; an 
other that the danger of bacterial and other decomposition was more reduced, 
ete. The most commonly accepted standard was that of the nitrogen content 
We wished to find a method where, as far as possible, the process of stand 
ardization would be biologic rather than chemical, as representing more 
nearly what happens in the nonexperimental (allergic) conditions. Comple 
nent fixation in pollen-treated rabbits had been reported with enough suecess 
to seem to Justify its use 

Artemisia californica, corresponding to ragweed in the East in the fre 
ueney with which it eaused hay fever, was chosen. This was made up in 
solution by a formula which, on the practicable side, had been the most 


atisfactors of the many used. 


Antigen I. Dried pollen, ether extracted forty-eight hours 3.69 gm. 
in a mixture of 

Sodium bicarbonate, 1.25‘ 50.00 e.e. 

U.S. P. glycerine 50.00 ¢.c. 


This gave the following analysis: 


Nitrogen 0.5 mg. per e.c. 
Protein nitrogen 0.25 mg. per ©¢.¢. 
Protein 1.50 mg. ¢.¢. 

Pollen units 50,000 per e.e. (One P.V. being 10°° em. dry, 


ash-free pollen, by definition. 


*From the Clinic of George Piness, Los Angel With acknowledgment of direction 
Dr. Hyman Miller and of aid in chemical procedures from Dr. Gordon Alles 
Received for publication, May 1, 1926 
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TABLE I 
; COMPLEMENT 

TREATMENT ee ee 

FIXATION 

RABBIT DATE DOSAGE ROUTE INTERVAL RESULTS 

l 10/28/24 2.5 e.c. Antigen II Intravenously Tested 4 times All negative 
in 8 weeks 
2 10/28/24 5.0 e.e. Antigen II Intraperitoneally 3 weeks Negative 
5 weeks Positive 
10/28/24 2.5 e.c. Antigen II Intravenously 3 weeks Negative 
5 weeks Positive 
4 11/21/24 Gradual Antigen II Intravenously > weeks, after Negative 
last dose 
5 11/21/24 Gradual Antigen II Intravenously 1, 2, 4 weeks Negative 
7 11/21/24 Gradual Antigen II Intravenously 2 weeks Negative 
8 10/30/24 Gradual Antigen IT H Intravenously 3 weeks Negative 
Not tested with An 
tigen II H 

9 10/30/24 Gradual Antigen IT H Intravenousls 3 weeks Negative 
12 10/30/24 Gradual Antigen IT H Intravenously 3 weeks Negative 
10 10/30/24 2.5 Antigen II H Intravenously 3 weeks Negative 
1] 10/30/24 2.5 Antigen IT H Intravenously 3 weeks Negative 


Antigen II. For inoculation, Antigen I in a dilution of 1 to 5 was made 
with physiologic salt solution, Mandler filtered, and kept in refrigerator. Fur- 
ther dilution was made at time of using. 

Antigen II H. Part of the Antigen II was held at 100° for one hour on 
water-bath, and stored in the refrigerator. 

Treatment was of two sorts: gradual, in which the dose began with 50 
pollen units and ended with 50,000, given intravenously at two to three day 
intervals; and massive, in a single dose of 125,000 units given intravenously. 
Both dosages were borne well, the animals gaining in weight. 

At various intervals, complement-fixation tests were made using the 
standard technic of Kolmer for the Wassermann test, with inactivated serum in 
a constant amount of 0.1 ¢.c. Since it was impossible to titrate the antigen for 
its antigenic value, Antigen II was arbitrarily chosen, being neither hemolytic 
nor anticomplimentary in that amount. (In greater concentration there was 
a tendency to hemolyze cells, apparently because of the action of the glye- 
erin.) The results are given in Table I. Out of 10 animals, tested with an 
antigen of about 1 per cent pollen content, only 2 showed complement fixa- 
tion, and these not to a satisfactory degree. With the incidental use of more 
concentrated solutions of the pollen, a larger number of positive fixations 
were secured. These findings seemed to necessitate further experiments. 

In the first place, pollen may be considered as weak in antigenic sub- 
stances, thereby requiring the use of relatively large quantities for a meas- 
urable production of antibodies. Along with this the influence of extrac 
tives may be in the direction of altering the antigenic quality and of lessen- 
ing the quantity of active substances. In view of these possibilities the use 
of untreated pollen in larger doses was undertaken. 

In the second place, for the tests the question of a satisfactory antigen 
was to be determined. Theoretically, this should be made simply and of the 
lowest dilution not giving anticomplementary action. It would seem that a 
simple physiologic salt solution would oceasion the least ehanges in the 
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TanLe II 
ANTIGENS UsSrep ror COMPLEMENT-FIXATION TESTS 


P,, AS | POLLEN % 


NO. POLLEN VARIATION IN PREPARATION 
USED AS USED 
l. Artem. Calif. |Repeated aq. extraction and concentration by 
evaporation and in vacuum. 9 
t. 5 - First residue treated with 9%, salt-filtrate brought 
to 0.9%. 2 
8. Artem. Trident.|Mill-ground, paper filtered. 12 2.5 
9. : Calif. |Mill-ground, paper filtered. 7.4 1 
10. si " Mill-ground, paper filtered. 7.4 
13. 66 6 Mill-ground, paper filtered. y Br 25 
is. 6 iNormal salt extraction. 8.2 
14. sie od Mill-ground, adjusted at once to Py 7.4, paper 
filtered. 3.5 
15. ‘a “e Mill-ground, 10% normal salt, frozen 17 times in 
CO, snow and ether, adjusted to Py 7.4. 1 
16. i me Mill-ground 7.4 0.5 
17. - ee Normal salt solution. 7.4 1 
18. she Mii 1% salt solution. 7.0 1 
19. 9 si 126% NaHCO, adjust 7.0 1 
20. ~ es i NaCl with equal parts glycerin, adjusted. 7.0 ] 
21. ie Dracone. 1% NaCl, adjusted. 7.0 1 
TABLE ITI 
COMPLEMENT-FIXATION IN SERA-RABBIT SERIES 200 
DATE ANTIGEN VARIATION IN TECHNIC RESULTS PRECEDING TREATMENT 
2/28/25 No. 1 Negative 3 weeks after first in- 
oculation as above 
Negative 
Negative Normal control 
2/25 No. 6 14 doses ecomplement..\Serum anticomle- Three inoculations 
sensitized eells mentary 
Serum anticomle- Three inoculations 
mentary 
XXXX Two inoculations 
3/25 No. 10 diluted x 2 Fixed 1 hour water-bath anticomplementary Normal 
XXXX Three inoculations 
XXX Three inoculations 
Xx Two inoculations 
(stored serum) 
12/25. Nos. 12, 13, 14 XXX Three inoculations 


anticomplementary Three inoculations 


natural qualities of the substances, and that the dilution to be used should be 
i matter of simple titration. 

But in the course of making these adjustments, a third factor was foreed 
nto consideration; and it is here, possibly, that the source of the discrepan- 
that is, in the 





‘ies in the various reports on pollen fixation may largely lie 
endency of rabbit serum to fix complement nonspecifically. This was pointed 
out particularly by Kolmer,’ working with lipoidal extracts where inactivated 
ormal rabbit serum gave fixation in about 40 per cent, and with bacterial 
intigens where the percentage of fixation reached fifty-six, with the con- 
lusion that ‘‘this property of rabbit serum of absorbing or fixing comple- 
ment in a nonspecific manner should be emphasized and better known, for 
when this animal is used for the purpose of immunization with the object 
f subsequently conducting complement-fixation tests with the serum, the 



















































CLINICAL MEDICINI 





JOT LABORATORY AND 





THI RNAL OF 


COMPLEMENT-FILXATION IN SERA-RABBIT SeRtps 115 
HETEROLOGOUS INOCULATIONS ) 


PRECEDING 


DATE ANTIGEN VARIATION IN TECHNIC RESULI ae 
TREATMENT 
2/25 f 14 doses complement, sensitized xxxx One inoculation 
XXX é 
25 10, diluted 1:1 1 hour water-bath fixation XXXX e6 
Negative 
Negative Normal serum 
6/25 £0 Anticompleme ntary One inoculatior 
x ‘6 ‘6 
aed Results practically the same 
ac with both antigens XXXX 
hicaitas XXXX 
12/25 i; 3a 24 (As above Anticomplementary 
14/25 14 | ‘ <s eomplement ino nt 
ence of known negative serum xx 
Negative 


factor of nonspecific complement fixation enters and may greatly modify 
the interpretation of results.”’ 

Sinee the chief concern was to secure evidences of antibod, rather than 
to prove, at this point, the value of a given extractive method, the success 
of Parker? in securing precipitins by inoculating rabbits with whole pollen 
intraperitoneally prompted the use of this method. 

Five light young rabbits, Series 200, were given 500 mg. of Artemisia 


californica ether-treated, to remove oils and to partially sterilize, suspended 


in salt solution, and given intraperitoneally. One animal reacted at onee 
with a violent chill; another was found dead after three days. After three 
weeks the 4 were given 250 mg. each. Eight days later one was found dead 


of pneumonia, without signs of peritonitis. In the mesenteries were found 
numerous pollen masses of pea and millet sizes which, microscopically, were 
found to consist of amorphous material and many intact pollen granules 
This method would then correspond because of the slow absorption to that 
of the graduated dosage type. <A third rabbit was very emaciated after 
two weeks and was bled to death. The remaining two survived a third dose 
of 250 mg. Another group of 5 grey rabbits, Series 115, bore without. ill 
effects a treatment with 250 mg.; and 5 gained weight under the graduated 
intravenous dosage of 2 per cent extract of pollen in normal salt and sodium 
bicarbonate as used by Parker for precipitin tests. This extract was used 
also as antigen in the complement-fixation tests, which followed the standard 
technic of Kolmer, except that perforce, the titration for antigenic value 
was omitted. The antigens, freshly prepared, were passed through hard 
filter paper rather than through the Berkefeld filter in order to conserve 
the protein content. <A practically clear solution resulted if the suspension 
was first centrifuged at high speed. The preparation of the various lots o! 
antigen are listed in Table IT. 

Tables III, IV and V give the results of 36 tests of sera from treated 
animals. Seventeen were positive, 6 were negative or doubtful and 7 anti 


complementary. But at the same time, 6 normal sera gave 2 positive and 
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TABLE \ 
COMPLEMENT FIXATION IN SERA-RABBIT SERIBS 125 


PRECEDING 


DATE ANTIGEN VARIATION IN TECHNIC RESULTS Pala gian Kone 
TREATMENT 
6/25 $,8,9 XXXX Seven doses 
XXxXx “e éé 
2 anticomplementary ste 
4 § |9 sé sé 
0] xxx ! x sé ‘é 
xX Normal 
12/29 12,135, 14 Negative with 14 Seven doses 
Anticomplementary ee si 
12 ! 13 | 14 éé éé 
xxx | xxxx | xx 
XxX XXX XX Normal 
14/25 14 l doses lement in 
presence oT CHOW! XXXX me 
! tive serur Negative 
| EVI 
COMPLEMENT FIXATION IN RABB SERUM 
\NTIGI 
NORMAL SERUM - - NO ANTIGEN 
LD 16 ( 
0.12 c.e. XXXX XXX XXXX 0 
0.18 e.e. XXXX XX XXX 0) 
0.24 ¢c.e. xX x XX 0 
IMMUNE SERUM 
0.12 ¢.¢. XNXX XXXX XNXN 0 
0.18 e.e. XXX XX XXX ( 
0.24 e.e XXX ‘) 4) 0 
*In each case 0.12 c. serum contains a double hemolytic unit, and the results are 


n degree of fixation 


| anticomplementary reaction. These very irregular results, including fixa- 
tion with a heterologous antigen, A. tridentata, suggested the use of a technic 
illowing the use of unheated serum, thereby reducing the tendeney to non- 
pecifie fixation,® and conserving the antibody. 

In studying complement fixation in human sera, using streptocoecus in 
suspension as antigen, Burbank and Hadjopoulos* secured satisfactory re- 


ults with a system adapted to meet the difficulties inherent in the inade- 


quaey of a weak antigen and in the deleterious effect of heat on antibody 


n process of inactivation. 
The active serum was titrated for its complement content in the pres- 
ce of 0.5 ¢.c. of 0.5 per cent sensitized sheep cells. The test set-up was two 
erles of four tubes each, in which increasing complementary units of sera 
ere pipetted. To one series was added 0.5 ¢.c. of the antigen of a dilution 
wiee that of the anticomplementary unit, determined in the presence of 
ooled negative sera. As prepared, the antigens were not found to be hemo- 
vtie in double the dose used, either before or after adjustment; but in dilu- 
ons lower than the anticomplementary values, there was a tendeney to 





lecolorize without clearing—as with saponin—inhibited by adjustment 


toward a Py, of 7.0. After one hour’s fixation in the water-bath, the sen- 


tized sheep cells were added. <A typical reaction is recorded in Table V1 
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With a hemolytic system so adjusted that the unit of complement fell 
around 0.1 ¢.¢. serum, six sera, read as positive under the Kolmer system, 
gave with antigens 15, 16, 17 no more fixation than the pooled sera of 
three normal rabbits, using the complement of each serum, determined be- 
fore and during the test. The work was checked, with the same results, by 
using pooled sera of both immunized and normal animals to obviate the 
excessive manipulation incident to the self-complement titration, using anti- 
gens 18-21. From this one could only say that the antibody titer and the 
anticomplementary titer lay too close together to make demonstration of 


antibody content of value in this ease. 


DISCUSSION 


Where the immunizing agent and the test antigen are used in states 
as little changed as possible and as nearly alike as possible, failure to 
secure satisfactory immune body reactions (errors of technic not considered ) 
must be due either to the known poverty of pollen in antigenic substances, 
or to an actual deficiency in antibody content. On the other hand, where 
reactions are secured, they must be discounted by the tendency of rabbit 
serum to fix nonspecifically unless this condition is suitably controlled. From 
the experiments here reported, it would seem that both factors may be re- 
sponsible for the variable results reported for complement fixation in pollen- 
treated animals and that the test is inadequate as a means of standardizing 
pollen extracts. 
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Poi THE ANTICOMPLEMENTARY REACTION OF BLOOD SERUM TO THE 
“i KOLMER COMPLEMENT-FIXATION TEST CONTROLLED BY THE 
the REACTION TO THE KAHN PRECIPITATION TEST* 
nti- 
the By S. WituiaAmM Becker,? M.D., Rociester, MINN. 
of 
STUDY on the anticomplementary reaction to the Kolmer complement- 
A fixation test on both blood serum and cerebrospinal fluid was presented by 
Sanford in May, 1925. All the samples of cerebrospinal fluid on which this 
tes reaction was obtained were from patients almost definitely proved to have 
to syphilis, and 59 per cent of the samples of blood serum were from syphilitie pa- 
d ) tients. As a eontinuation of this study, I have performed the Kahn precipita- 
es, tion test on 112 samples of blood serum which have yielded anticomplementary 
re reactions to the Kolmer test. These samples were obtained from sixty-nine 
bit patients seen at the Mayo Clinie. 
ym Kolmer’s standardized quantitative complement-fixation test was employed, 
ial except that only the first, seeond, and control tubes were used, and in each case 
n- the serum was inactivated for twenty minutes instead of fifteen. The degree 
1g of reaction in the three tubes was recorded in all but ten instances. In the 


latter the degree of reaction in only the control tube was known; this was 
designated as ‘‘strongly anticomplementary’’ in two instances and as ‘‘ weakly 
anticomplementary’’ in eight instances. The Kahn precipitation tests were 
performed immediately after the Kolmer tests, about twenty-four hours after 
withdrawal of the blood. The serum had been left on the clot at room tem- 
perature. The method of Kahn was followed with a slight modification, the 
tubes being shaken vigorously by hand instead of being shaken by machine. 
For convenience the results 3+ and 4+ are designated ‘‘strongly positive,’’ 


and the results 1+ and 2+ ‘‘weakly positive’? (Tables T, TT, 117, TV. V. VT, 


TABLE I 
STRONGLY POSITIVE REACTION TO KAHN TEST WITH DEFINITE HISTORY OR SIGNS OF SYPHILIS 


RESULTS OF KOLMER TESTS CASES 





144 on all examinations (three to six) ; 3 
144 on one to three examinations, with additional positive reactions__- : 10 
14 in first two tubes and 1 to 4 in control tube on different examinations, with addi 
tional positive reactions in all but one instance____-~--~-~- oo eases akan 1] 
Less than 44 in first two tubes and 1 or 2 in control tube, with additional positive 
reactions - shin te ttenncencouan P i aed ietesntaraetads cane 3 
TABLE II 


STRONGLY POSITIVE REACTION TO KAHN TEST WITHOUT DEFINITE HISTORY OR SIGNS OF 
SYPHILIS 


RESULTS OF KOLMER TESTS CASES 
'44 on one examination (Case 1) : ae ; i ae peer aaa ee l 
144 but negative on same serum twenty-four hours later (Case 2)___- aia eka ] 


42 on one examination (Case 3)................................ eee 1 


*Submitted for publication, May 1, 1926. _ 
‘Fellow in Dermatology, The Mayo Foundation, Rochester, Minnesota 
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TABLE III 


WEAKLY POSITIVE REACTION TO KAHN TEST WITH DEFINITE HISTORY OR SIGNS OF SYPHILIS 


CASI 


RESULT OF KOLMER TES! 


144 on one examination, with additional positive reactions 


WEAKLY POSITIVE REACTION TO KAUN TEST WiTHouT DEFINITE HISTORY OR SIGNS OF 


RESI S KOLMI rl S CASES 
144 on four and two examinations, respectively, with additional negative reactions 
(Cases 4 and 5) r 4 
Slightly anticomplementary on one examination, with additional negative reactions 


(Cases 6 and 7 


TABLE V 


NEGATIVE REACTION TO THE KAUN TEST WITH DEFINITE HISTORY OR SIGNS OF SYPHILIS 


} ULTS oO} KOLMER TESTS CASES 
Negative in first two tubes and 4 in control tube, with additional positive reactions 1 
212 on one examination with positive cerebrospinal fluid__- i l 
TABLE VI 
NEGATIVE REACTION TO ik KAHN Test witHoutT DEFINItE History or SIGNS OF SYPHILI | 
RESULTS OF KOLMER TESTS CASES 
144 on all examinations (one to four)__~ E es " 1] 
144 accompanied by weakly anticomplementary, negative, or positive reactions 6 
14 in first two tubes and less than 4 in control tube, with additional positive and 
negative reactions in one case , : : Y _ 2 
Less than 44 in first two tubes and 1 to 4 in control tube with additional strongly 
anticomplementary, weakly anticomplementary, positive or negative reactions Ls 


VII). No definite diagnosis could be made in the cases in Tables If and LY. 
and the case histories and clinical findings are, therefore, briefly presented 


Some of the patients did not remain for complete investigation for syphilis 


CASE TIISTORIES AND CLINICAL FINDINGS 
CASE 1—A man, aged forty-six, complained of backache and malaise of one year’s dura 
infected teeth and tonsils and chronic infectious arthritis of tl 
lumbar spine. There was no history or clinical signs of syphilis. The reaction to the Kolme 
and the reaction of the Kahn test was 4 
a heavy meal. No further invest 


tion. He was found to have 


test on the blood was anticomplementary (444), 


The blood was withdrawn shortly after the ingestion of 





gation for syphilis was made. 

CASE 2.—A woman, aged twenty-eight, complained of indigestion of twelve years’ dura 
tion. Duodenal ulcer was diagnosed. There was no history or clinical signs of syphilis 
Kolmer test on the blood was anticomplementary (444), but was nega 


The reaction to the 
f the Kahn test was 4. N 


tive on the same serum twenty-four hours later. The reaction o 
further investigation for syphilis was made. 


CASE 3.—A woman, aged sixty, was brought to the clinie by relatives. For fiftee 
months she had had delusions of persecution, based on auditory and visual hallucinations 
Cooperation was so poor that a satisfactory examination could not be made. There was n 
history of syphilis. The reaction to the Kolmer test on the blood was anticomplementat 


(442) and that to the Kahn test 4. 





ILIS 


LSI 
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TABLE VII 


CLASSIFICATION OF THE SYPHILITIC CASES 


rv? CASES 
Congenital syphilis 1 
‘Latent’’ syphilis | 
Gumma of skin or mucous membrane 4 
Leukoplakia of tongue | 
Gastric syphilis | 


Hepatie syphilis pi 
Syphilitie aortitis 


Undifferentiated neurosyphilis D 
General paresis S 
Tabes dorsalis without gastrie crisis | 
Tabes dorsalis with gastrie crisis ] 


V1Iil 


DIAGNOSIS OF THE NONSYPHILITIC CASES 
DISEASES CASES 
INFECTIOUS 

Draining sinus of hand 

Multiple foei of inteetionr 4 
Poliomyelitis (recent l 
Searlet fever (recent | 
Vineent’s angina | 
Chronie infectious arthritis D 
Dental and tonsillar sepsis l 
Tonsillar sepsis l 
Chronie cholecystitis ye 


Chronie nephritis 


Renal ealeulus 
Prostatitis I 
Chronie yellow atrophy of liver with ‘‘infected ascites’’ l 
NONIN FECTION 
Epilepsy l 
\rteriosclerosis of central nervous syste 
Dermatitis venenata | 
Erythema multiforme 
Acrodermatitis chronica atrophicans 
Ophthalmoplegia, unexplained . 
Careinoma of tongue | 
CASE 4.—A man, aged forty-three, complained of stomach trouble of five years’ dura 
tion. Diagnosis was made of cholecystitis, septic tonsils, and aleoholic gastritis. There was 


history or clinical signs of syphilis. The Kolmer test on the blood was anticomplementary 


144) on four oecasions, in spite of the fact that the patient drank aleohol shortly befor 


ach withdrawal of blood. Craig and Nichols have shown that the ingestion of aleohol tends 


to cause negative Wassermann reactions. The reaction to the Kahn test was negative on tle 


rst two samples of serum, and weakly positive on the last two. Examination of the spinal 


lnid was negative. He was advised to return for reexamination. 


CASE 5.—A woman, aged thirty-three, complained of swelling in the thyroid region, of 


fteen years’ duration. Diagnosis was made of colloid goiter with adenomas. There was no 
story of syphilis. The pupils were irregular, unequal, and did not react to stimulation by 
cht. The reaction to the Kolmer test on the blood was anticomplementary (444) on two 
casions. The reaction to the Kaln test was weakly positive on the first sample of serum 


1 negative on the second. No further investigation for syphilis was made. 


CASE 6.—A man, aged forty, complained of hemorrhage from the lungs of one and one 


{ 


alf years’ duration. Diagnosis of bronchiectasis was made. His wife had syphilis. Five 


ars previously he had had a negative reaction to a provocative test.5 The Kolmer test on 
e blood was weakly anticomplementary and the Kahn test weakly positive. His spinal fluid 


never been examined. 
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CA 7 \ woman, aged forty-four, complained of ‘‘liver trouble’’ of six months’ 
duration. At operation she was found to have chronie cholecystitis and biliary cirrhosis. 
There was no history of syphilis. The reaction to the Kolmer test on the blood was nega- 


tive. The Kahn test was not performed on this serum. On account of enlargement of the 
left lobe of the liver, the patient was given a provocative injection of arsphenamine. The 
results of the five daily Kolmer tests were: negative, weakly anticomplementary, and negative 
three times. The reaction to the Kahn tests were: weakly positive twice and negative three 
times. The spinal fluid was normal. The husband’s reactions to the Kolmer and Kahn tests 
were negative, and his cerebrospinal fluid was normal. The diagnosis was indeterminate as 
regards syphilis. 

Many of the patients with positive Kolmer reactions, never stronger than 
35, Were investigated by the multiple-procedure diagnostie attack of Stokes, 
but in no instance could definite signs of syphilis be elicited. The difficulty 
in evaluating the weakly positive and moderately positive Kolmer reaction 
in the absence of history and evidence of syphilis will be discussed else- 
where.’ 

Six of the patients with general paresis (Table VII) and the tabetie 
patient with gastric crisis had just completed a course of malarial treatment. 
Each patient had had positive Kolmer reactions previously, but never an 
anticomplementary reaction. The absence of primary and secondary syphilis 
from the list may be of significance, or it may be attributable to the paucity 


from the list may be of significance (Table VIII). 


COMMENT 


If the cases in Table II are included in the syphilitic, and those in Table 
IV in the nonsyphilitie eases, there are thirty-three (48 per cent) syphilitic 
and thirty-six (52 per cent) nonsyphilitie cases. If the eases in whieh 
‘‘artificial’’ anticomplementary reactions were obtained on the serum (the 
eases in which malarial treatment was being given for neurosyphilis) are 
disregarded there are twenty-six (42 per cent) syphilitic and thirty-six (58 
per cent) nonsyphilitie cases. This percentage is somewhat less than that 
of the syphilitic cases in Sanford’s series (59 per cent), but both series are 
too small to permit of final conclusions. 

There was one instance of anticomplementary reaction on both blood 
and cerebrospinal fluid, a combination not present in Sanford’s series. 

Three-quarters of the nonsyphilitie patients were suffering from infec- 
tious disease. This, coupled with the fact that anticomplementary reactions 
were produced in a certain percentage of neurosyphilitie patients by inocu- 
lation with malaria, suggests infection as a cause for the anticomplementary 
reaction. 

My results are in aceord with those of Kolmer, who says, ‘‘If the serum 
is very slightly anticomplementary and the front tube shows complete in- 
hibition of hemolysis, the reaction is in all probability positive. If the rear 
tube, however, shows marked inhibition of hemolysis, indicating that it is 
highly anticomplementary, the result cannot be determined, but a retest with 


fresh serum must be made.’’ 
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SUMMARY 

Of a series of sixty-nine patients whose blood serums were anticomple- 
mentary on 112 occasions, 48 per cent were found to be syphilitie. More than 
three-fourths of the nonsyphilitie patients were suffering from infectious dis- 
ease. There is no evidence that the substanee which fixes complement without 
antigen also produces a positive precipitation reaction. Avoidance of the anti- 
complementary Kolmer reactions by substituting the Kahn test does not permit 
of satisfactory evaluation in all cases. However, the Kahn precipitation test 
is a valuable addition to the multiple-procedure diagnostic attack of Stokes in 
the study of patients whose serum gives an anticomplementary reaction by 


the Kolmer complement-fixation test. 
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COMPARISON BETWEEN THE KAHN FLOCCULATION TEST, THE 
KOLMER-WASSERMANN TEST, AND THE RUEDIGER- 
WASSERMANN TEST 


By EK. UH. Rvepicer, M.D., Hotiywoop, Cauir. 
N A previous report I' showed that my modification of the Wassermann 


test IS more sensitive than the Kolmer modification of the Wassermann 


test. During the last vear the Kahn floceulation test has attracted a great 


deal of attention and many reports are appearing in the medical journals. | 


shall briefly refer to some of these reports. Levin? made parallel Kahn and 
Wassermann tests on 2,542 serums with 92.2 per cent agreement in the re- 
‘ults. Boas* reports 91 per cent agreement with the Kahn and Wassermann 
tests. Owen and Cope! prefer the Wassermann test to the Kahn test. Red- 
eld? prefers the Kahn test because of its simplicity. Iloughton® came to the 
nelusion that the Kahn test possesses superior qualities over the Wasser- 
ann test and other precipitation tests now in use, because it is much more 
mple and less time-consuming. The United States Navy’ adopted the Kahn 
estas the official serologic test for syphilis and yaws. In a later report 
wen and Cope® show 93.8 per cent agreement with the Kahn test and the 
.olmer-Wassermann test. Occasionally they had a positive result with the 
.Olmer-Wassermann test and a negative result with the Kahn test and a 


*From the Hollywood Clinical Laboratory, Hollywood, California. 
Received for publication, May 1, 1926. 
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TABLE I 


COMPARISON OF THE KAHN FLOCCULATION TEST, THE KOLMER-WASSERMANN TEST, AND THE 
RUEDIGER-WASSERMANN TEST 


RUEDIGER 














NO. OF KAHN TEST KOLMER WASSERMANN REMARKS 
SPECIMEN WASSERMANN — 
Units per ¢.¢. 

l Negative Negative .- 20 Syphilitie history 

2 p+ $4400 250 | Syphilis 

3 $4400 200 | Syphilis 

t } n $4400 200 | Syphilis 

5 $4420 350 Syphilis 

6 + 10000 36 Treated syphilis 

7 Negative Negative 20 Husband syphilitie 
S “0000 36 Syphilis 

9 } £5000 50 Syphilis 

10 £4500 180 Syphilis 

11 40000 100 Syphilis 

12 t++4 £4430 500 Syphilis 

LS Negative Negative 6 | Treated syphilis 

14 i 21000 50 | Syphilis 

15 £4420 300 | Syphilis 

16 £4500 150 Ilusband of No. 10 
17 Negative Negative 40 Treated child of No. 7 
18 } $4400 350 | Syphilis 

19 Negative Negative 20 Treated syphilis 
20 Negative Negative 6 Early chanecre 

21 r $4410 200 No. 20, 11 days later 
22 £00 150 Syphilis 
23 $4420 £00 Syphilis 
24 14444 1500 Secondary syphilis 
25 } $4410 | 500 Syphilis 
26 20000 36 Syphilis 
27 } £4400 300 Syphilis 
28 Negative Negative 15 Treated syphilis 
29 14400 250 Syphilis 
20 33200 200 Treated syphilis 
31 Negative Negative 100 Treated syphilis 
29 } $4400 200 | No. 21, a month later 
33 $4400 150 Syphilis 

4 } $4000 75 Syphilis 

35 } $4420 100 Syphilis 

°6 L 4 LOO0O0 60 Syphilis 

37 Negative Negative 12 Treated syphilis 
38 Negative Negative 20 Treated syphilis 

39 £4000 100 Syphilis 

10) Negative Negative 20 Treated syphilis 

11 } $4000 36 Treated syphilis 

$2 } 10000 20 Treated syphilis 

12 , 14400 100 Syphilis 

14 + £4200 36 Syphilis 

15 Negative Negative 12 Syphilis, stomach troub! 
16 14430 50 Secondary syphilis 
17 Negative Negative | 12 Treated syphilis 

18 +4 $4420 100 Syphilis 

19 Negative Negative 6 Wife of No. 50 

50 ; $4400 100 Secondary syphilis 
51 $4440 300 Syphilis 

52 Negative 14000 50 Treated syphilis 
53 14000 36 Syphilis 

54 Negative Negative 12 Treated syphilis 

55 14000 36 Syphilis 

56 ; $4400 60 | Chanere 3 weeks old 
57 Negative Negative 20 | Treated syphilis 
58 14400 60 No. 56, 3 days later 
59 ++ 34300 30 Treated syphilis 


60 } 14400 70 Svphilis 
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TABLE I—COoNT ‘Dp 





PHE RUEDIGER 
NO. OF KAHN TEST KOLMER WASSERMANN REMARKS 
SPECIMEN WASSERMANN a 
Units per c.c. 
61 , Negative 15 No. 49, 17 days later 
62 $4400 70 Syphilis 
63 n 11000 24 Treated syphilis 
64 Negative Negative 12 Treated syphilis 
65 $4420 200 Chanere 
66 \ 14 14430 200 Wife of No. 65 
67 Negative 31000 36 Treated syphilis 
6S Negative S2000 36 Chancre 3 (?) days old 
69 Negative Negative 12 Chanere 6 days old 
70 Negative Negative °0 No. 69, 2 days later 
71 Negative Negative 4 Spinal fluid, syphilis 
72 14400) 50 No. 70, 5 days later 
73 £4400 150 Syphilis 
74 Negative Negative 12 Treated syphilis 
79 Negative Negative 12 Treated syphilis 
76 $4100 36 Treated syphilis 
77 $4200 36 Syphilis 
78 $4443 350 Syphilis 
B 79 $4410 200 Syphilis 
‘ 80 14450 200 Syphilis 
81 $4400 50 Syphilis 
82 14440 100) Syphilis 
83 14400 70 Syphilis 
S4 } t4441 100 Syphilis 
85 ! 29000 56 Svphilis 
86 11000 6 Spinal fluid, syphilis 
87 01000 6 Spinal fluid, syphilis 
88 32000 10 Syphilis 
89 Negative 36 Syphilis 
a0 14400 200 Syphilis 
91 $4400 200 Syphilis 
92 Negative Negative 4 Syphilis 
93 r 12000 36 Treated syphilis 
o4 Negative 23200 36 Treated syphilis 
O5 Negative Negative 12 Treated syphilis 
6 } Negative 12 Treated syphilis 
QT n 14440 200 Syphilis 
98 Negative 14200 24 Treated syphilis 
99 } 22000 6 Treated syphilis 
100 Negative Negative 12 Treated syphilis 


few cases gave positive results with the Kahn test and negative results 
ith the Kolmer-Wassermann test. Giordano® made parallel Kahn and 
Kolmer-Wassermann tests on 2,540 serums and the results agreed in 96 
per cent of the cases. Occasionally one test gave a positive result and 
the other test gave a negative result. In a clinical study of 110 cases Kelly’® 
ran the Kahn flocculation test and the Kolmer-Wassermann test on the same 
serums. In 95.45 per cent of the tests the results agreed. The serums of 
three persons who were known to be syphilitic gave positive results with 
the Kahn test and negative results with the Kolmer-Wassermann test and 
he serum of one person gave a negative result with the Kahn test and a 


positive result with the Kolmer-Wassermann test. 
METHODS 


The Kahn test was done as described by Kahn and with antigen kindly 
ipplied by Kahn. In the Kolmer-Wassermann test I used the human hemo- 
iytie system, otherwise I followed Kolmer’s directions. The Ruediger-Was- 
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sermann test was done in accordance with the descriptions previously 


given,’ '''* ' exeept for the following modification. To 100 ¢.c. of the 





antigen 50 mg. of cholesterol was added, the complement was always diluted 
1:10, and 1.5 unit of hemolytie amboceptor was used. 

My present report deals with the results I obtained with the Kahn 
flocculation test, the Kolmer-Wassermann test, and my own modification of 
the Wassermann test on 260 consecutive specimens. Of the 260 specimens, 
160 gave negative results with all three methods and 100 specimens gave 
positive results with one or more methods. Among those that gave negative 
results by all three methods were at least two bloods that came from per- 
sons who elinically were syphilitic. One patient had two almost. typical 
Chareot joints and the other was diagnosed as syphilitie marasmus with 
arteriosclerosis. Both patients were given antisyphilitie treatment and 
marked improvement followed. The spinal fluids were not examined. 

The more important part of this report deals with the specimens that 
gave positive results, and are given in detail in Table I 

The accompanying table shows the results that were obtained with the 
serums that were positive by one or more methods. Those which gave posi- 
tive results need no further discussion but some explanation is given on 
those serums in which the results disagree. 

Serum No. 1 came from a young married woman in her first pregnancy 
who was admitted to a hospital for some minor trouble. [ was studying the 
Wassermann test in pregnaney at the time, and therefore included her. The 
Kahn test gave a negative result, the Kolmer-Wassermann test gave a nega 
tive result and my method showed 20 fixing units per cubie centimeter of 
serum. There were no other signs of syphilis, the positive Ruediger-Was 
sermann test was ignored and the patient was sent home. About six weeks 
later her family physician sent me a specimen of her blood for Wassermann 
test and advised me that she had a miscarriage and that he obtained a syph 
ilitic history. The serum was retested and the results were identieal with 
the first. 

Serum No. 7 was obtained from a married woman who has two living 
syphilitie children, and a tabetie husband, and has had several misearriages 
Repeated Wassermann tests done at other laboratories gave negative results, 
while I got negative results with the Kahn and Kolmer tests and 20 units 
fixation with my method. In early primary syphilis my method always gav 


positive results before positive results were obtained with the Kahn test or 





with the Kolmer test as is shown by Serums Nos. 20, 49, 68, 69 and 70. Under 
treatment the Kahn test and the Kolmer test became negative much soone! 
than my method; Serums Nos. 13, 17, 19, 28, 31, 37, 38, 40, 45, 47, 52, 54, 57 
64, 67, 74, 75, 89, 92, 94, 95, 96, 98 and 100 show these results. With spina! 





fluid from syphilities my method gave positive results when the Kahn test 
and the Kolmer test gave negative results as is shown by No. 71. Serun 
No. 45 came from a patient who had severe stomach trouble. There was a 


history of syphilis contracted more than twenty vears before. The Kah 






test and the Kolmer test gave negative results and with my method I demon 






strated 12 fixing units per cubic centimeter of serum. The patient was give! 
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antisyphilitic treatment and he improved rapidly. In a previous attack of 


apparently the same nature a gastroenterostomy was done, probably because 


the Wassermann test gave a negative result. 
SUMMARY 


Parallel Kahn flocculation tests, Kolmer-Wassermann tests and Ruediger 
Wassermann tests were done on 260 consecutive specimens. 

Of these 260 specimens 160 gave negative results by all three methods 
and 100 gave positive results by one or more methods. Among the 160 speci- 
mens that gave negative results by all three methods were at least two which 
came from patients who were clinically considered chronie syphilities. They 
were treated as syphilitics and improved greatly. The blood serum only was 
tested. 


All of the 100 specimens that gave positive results by one or more meth- 


ods came from syphilities and all gave positive results by the Ruediger- 
Wassermann test, 70 gave positive results by the Kahn test, and 72 gave 
positive results by the Kolmer test. With three specimens the Kahn test 
fave positive results while the Kolmer test gave negative results, and with 
five other specimens the Kolmer test gave positive results and the Kahn 


test gave negative results. There was 70 per cent agreement between the 


Kahn flocculation test and the Ruediger-Wassermann test and 72 per cent 
agreement between the Kolmer Wassermann test and the Ruediger V asser- 
mann test. Of the specimens that gave positive results by the Ruediger- 
Wassermann test and negative results by the Kahn flocculation test and the 
Kolmer W assermann test. four were blood serums from patients with pri- 


mary syphilis, two were blood serums from more or less chronie syphilities 


that had always riven nevative results with the Wassermann test, one was 
spinal fluid from a syphilitic, and the others were blood serums from treated 
S| philities. 
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THE ROLE OF THE WASHINGS OF STREPTOCOCCUS SCARLATINAE 
IN SCARLET FEVER 


By N.S. Ferry, Pu.B., M.D... anp L. W. Fisuer, B.S., Derrorr, Micu. 


4 OR carrying out the cutaneous reaction, referred to as the Dick reaction, 

for determining susceptibility to the Streptococcus scarlatinae and, pre 
sumably to scarlet fever, and also for prophylactic inoculation against the 
disease, the Dick toxin, as originally described by its sponsors' was pre 
pared by passing the water of condensation of a sheep’s blood agar growth 
of the scarlet fever streptococcus through a Berkefeld V filter. The filtered 
culture containing the soluble toxin from the organisms growing in the con 
densation fluid was diluted according to its requirements. 

Later the Dicks, and also Zingher,*? after the method of Williams, Hussey, 
and Banzhaf, in New York, used a toxin prepared from a broth culture 
the Dicks by the addition of sheep blood to the media, while Zingher advo- 
cated the addition of horse blood for enrichment purposes—the cultures being 
incubated, at the usual temperature, from three to six days. The toxin has 
also been obtained in plain broth by Kirkbride and Wheeler* and in 0.2 per 
cent glueose broth by ourselves—in fact it has been deseribed by several in 
vestigators as having been obtained in almost any medium in which the 
Streptococcus searlatinae will develop. The toxin, therefore, while not notice 
ably toxie to animals in the strengths obtained at present, has been de 
scribed as an extracellular toxin from its action on the human. 

The authors, following a method first reported by them in June, 1924, 
whereby the washings of various organisms were successfully used as anti 
gens for immunizing purpose, prepared an antigen in like manner from the 
washings of the Streptococcus scarlatinae, which not only produced the cutane 
ous susceptibility reaction in susceptible individuals but stimulated an active 
immunity against the toxin as well. The results with these washings of th: 
Streptococcus searlatinae corresponded very favorably with those produced 
with searlet fever toxin, prepared in the usual manner from broth eultures 
obtained from the Hygienie Laboratory, Washington. This shows that th: 
same antigenic substance was present in both the washings and the toxin. 

The work on the washings of the Streptococcus scarlatinae was reported 
at the meeting of the Association of Immunologists in Washington, April, 1924 
as follows: ‘‘Recently with washings prepared from a streptococcus isolate: 
from searlet fever we have been able to produce a positive skin reaction in i 
dividuals susceptible to scarlet fever, which reaction would become negati\ 
if the washings were mixed with convalescent scarlet fever serum, similar 1 
the results obtained by others with the Dick toxin.’’ A detailed account 0 
this experimental work is given at this time. 


*From the Medical Research Laboratories, Parke, Davis and Company, Detroit. 
Received for publication, May 23, 1926. 
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WASHINGS OF STREPTOCOCCUS SCARLATINAE IN SCARLET FEVER afvJ 


When this type of antigen is prepared from bacterial washings the organ- 
isms are incubated for twenty-four hours on solid media and washed off with 
salt solution, either with or without preservative. The suspension of organ- 
isms, Which usually contains an unappreciable amount of water of condensa 
tion, is mechanically shaken for a few minutes and immediately passed through 
a Sharples centrifuge, leaving a clear watery solution containing a very small 
percentage of bacterial proteins. To this type of antigen the name ecto- 
antigen was given, as it was clearly not of the extracellular type, nor was it 
of the endocellular type, and to distinguish antigens prepared in this way 
from others and for clinical purposes, the name immunogen was used. 

As washings from such organisms as the pneumococcus, typhoid bacil- 
lus, pertussis bacillus, @onococcus, and streptococel, other than the Strep- 
fococeus scarlatinae, gave evidence of antigenic properties of extremely high 
immunizing value, it was thought probable that the washings of the searlet 
fever streptococcus would behave in a similar manner. With that thought 
in mind preliminary tests were carried out on members of our laboratory 
staff giving negative histories to scarlet fever, with favorable results. 

Later tests were carried on at three other institutions in Detroit: The 
Protestant Orphan Asvlum, St. Vineent’s Orphan Asvlum, and St. Francis 
Ilome for Orphan Boys. 

At the first institution all of the children had previously been given the 
cutaneous test with the regular toxin, and the susceptible ones given three 
immunizing doses of the toxin. Retests of these positive cases two months 
after the last immunizing with the antigen prepared by washing the Strep 
tococcus searlatinae, controlled by the Government standard toxin, showed 
that 80 per cent had remained suecessfully immunized for two months. 

At St. Vinecent’s Orphan Asvlum an epidemie of scarlet fever was in 
progress at the time the work was instituted, so that only those were tested 

ho were considered normal and were not convalescing from the disease. 
Of these there were 195 and all were skin-tested with the washings on one 
rm and controlled with the standard toxin on the other. Of the 44 giving 
positive reactions half were immunized with three doses of the regular toxin 
nd half with three doses of the washings, and all were retested two months 
ifter with the washings controlled as previously with the standard toxin. 
The first dose of the toxin and also of the washings contained an equivalent 

250 skin-test doses of toxin per cubie centimeter, the second dose con- 
tained 500 skin-test doses, and the third, 1,000 skin-test doses. All injeetions 
ere given at intervals of one week. While rather disagreeable general re- 

tions were recorded in three cases of the older girls following the injee- 
ons of the toxin and also several severely swollen arms were noted, none 

these symptoms were evidenced in the cases where the washings were 
sed. On retest two months after the last immunizing dose 85 per cent of 
e cases gave negative reactions to the intracutaneous injection of the 
aterial, showing that 15 per cent were still susceptible to the disease, if 
e test is as reliable as it is thought to be. 

It is interesting to note that this work was undertaken during an epi 


emie of searlet fever at St. Vineent’s Asvlum, and not another ease was 
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reported after the prophylactic injections were started. Whether the pro 
phylactic injections had anything to do with the abating of the epidemic, we 
ure not able to state. It would seem plausible, however, and because of the 
fact that half of the remaining children were immunized with toxin prepared 
in the regular way and half with the washings, it is only fair to assume that 
each product had an equal share in the successful termination of the epidemie. 
At the St. Francis Ilome for Boys, all of the boys, 530 in number, were 
viven the cutaneous test with washings, controlled with the standard toxin, 


v2 found to be positive reactors. These were all immunized with 


and 92 were 
the washings, a dosage being employed much weaker than that used in the pre 
vious experiment at St. Vincent’s Asylum, and about half the total number of 
skin tests being used. Even with this much smaller amount of antigen being 
used, it was found that 57.7 per cent of the susceptibles were successfully im 
munized ; they were retested two months after the last immunizing dose. 

Sinee this work with washings of the Streptococcus scarlatinae was first 
reported, it has been corroborated by Henry and Lewis,’ in so far as the prep 
aration of the antigen is concerned, in a report to the Medical Research Coun 


cil of England. They used a similar method of preparation for their toxin, and 
then further precipitated the antigen with various volumes of aleohol and 
desiccated it. Favorable results were reported by them with dried material 
diluted to original volume with salt solution, when this material was used fo1 


the skin test. Prophylactic inoculations were not undertaken by these authors 


DISCUSSION 


That the Streptococcus searlatinae produces a soluble extracellular ant 
gen, toxie in nature for the human, there is no doubt. Ample proof to sub 
stantiate this is at hand, especially in the production of the rash after larg 
doses of this antigen given subeutaneously and, also, in the production of a1 
antiserum, with this antigen which will neutralize searlet fever toxin. 

That this antigen is also of the nature of an eetoantigen has been show: 
by the above experiments with the washings. 

It is very evident, therefore, that this antigen differs in many respects 
from that produced by the diphtheria and tetanus bacilli, as it has neve 
been shown that washings from twenty-four-hour growths of these orga 
isms on solid media produce antigens very toxie in nature, or that the toxin fro: 
the Streptococcus searlatinae is very toxie for animals even in large dos: 

CONCLUSIONS 

Washings of the Streptococcus scarlatinae grown on solid media conta 
an antigen which, when injected intracutaneously into the human, will pr 
duce the cutaneous susceptibility test called the Dick test, similar to t! 
broth filtrate. 

These washings will also produce a prophylactie immunity against t! 
searlet fever toxin similar to that produced by the toxin itself. 

The specifie antigen of the streptococcus seems to be both extracellul 


und ectoantigenie in nature. 
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Specialist in Pathology Needed at Knoxville, Iowa, Hospital 


The United States Civil Service Commission states that there is a vacancy 
in a position of specialist in pathology at the Veterans’ Bureau Hospital at 
Knoxville, lowa, and that applications are being received for the position. 

The entrance salary is $3,800 a vear. Promotion to higher grades may 
be made in accordance with the civil service rules. 

Full information and application blanks may be obtained from the United 


States Civil Service Commission, Washineton. D. C 











LABORATORY METHODS 


A COMPARISON OF THE FOLIN-WU AND NEW BENEDICT 
METHODS FOR THE ESTIMATION OF BLOOD SUGAR 


By Arnoup E. Osrerserc, Pu.D.. ANd Joy Strunk, BuA., Rocuester, MINN.’ 


i iy Folin-Wu procedure for the estimation of blood sugar has been adopted 
as a routine method in many laboratories. As a result physicians have 
come to regard 100 me. of glucose for each 100 ¢.c. of blood, in a laboratory 
report, as approximately the normal value. 

It is not theoretically correct to assume that all of the reduction obtained 
when the Folin-Wu copper reagent is added to a protein-free blood filtrate is 
due to glucose, since it is well known that when this reagent is applied to 
normal urine, values are obtained for the glucose present which are two or 
three times that known to be correct. In spite of this, however, the method 
has served admirably for the routine procedure in the ¢linieal laboratory 

Since the recent publication by Benedict of a modified Folin-Wu copper 
reagent it was interesting to determine whether it was worth while, from a 
clinieal standpoint, to alter the normal values for blood sugar and to change 
the procedure for the estimation of blood sugar from that of Folin-Wu to 
Benedict’s newer procedure.t Benedict says that his new solution when ap 
plied directly to urine gives only one-tenth of the error of the Folin-Wu pro 
cedure, and that the results obtained are comparable when applied to urine 
that has been treated with Lloyd’s reagent. The principal difference whic! 
Benedict has initiated in his modified solution is that the copper reagent has 
been varied so that the amount of citrate in the original solution has bee: 
increased, whereas the concentration of copper and carbonate has been de 
creased. Also, a small amount of sodium bisulphite has been added to i 
crease the amount of cuprous oxide produced by a given amount of suga! 
Kor the development of the color of the cuprous oxide, Benedict’s urie aci 
reagent is used, to which has been added 5 per cent formaldehyde to prevet 
any increase of color by the sodium bisulphite. By this method Benedict hi 
obtained as normal values for blood sugar, an average of 75 mg. for eac 
100 ¢.c. of blood, and he believes that even this figure may be too high. II 
would place the normal value at approximately 60 mg. for each 100 cc. « 
blood. Folin’s figures were not so low with the new method. In fact, | 
says that if care is taken to insure the use of fresh solutions and to preve! 


the oxidation of the sodium bisulphite by atmospheric oxygen, results a1 


*From Section on Clinical Chemistry, Mayo Clinic, Rochester, Minnesota. 

Submitted for publication July 31, 1926. 

Received for publicatior August 2, 1926 

Benedict has in a more recent paper again changed the method. This article. 
el oncerns itself only with the modifications first described 
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obtained which are practically the same as those given by the Folin-Wu 
procedure. 

In order to compare the two methods we determined simultaneously the 
glucose content of four blood filtrates by the two procedures Pure e@lucose 
was then added to the filtrate in varying amounts and the total glucose con- 
tent redetermined (Table | 

In general the error of recovery by Benedict’s new method is less than 
by the Folin-Wu procedure. It weuld seem from these data that the amount 
of reduction obtained from a given amount of glucose is more nearly quan- 
titative by the Benedict procedure. None of the errors by the Benedict pro- 
cedure are of particular clinical significance since the greater ones are present 
only in those filtrates with high sugar values 

As a comparison of the two procedures in the routine estimation of blood 
sugar for clinical purposes, we have taken as a basis for our opinion glucose 
estimations made simultaneously on the same blood filtrates by the two meth 
ods. The results were obtained by the analysis of 194 consecutive blood 


specimens taken in the laboratory, with no regard to clinical diagnosis 


Table Il 
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TABLE II—CONT’p 


GM. OF GLUCOSE FOR EACH GM. OF GLUCOSE FOR EACH 
MBER LOU C.c. OF BLOOD NUMBER LOO C.c. OF BLOOD 
FOLIN-WU) BENEDICT | DIFFERENCE FULIN-WU | BENEDICT | DIFFERENCE 
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Thus it may be seen that Benedict’s new procedure invariably yields 
lower results than the Folin-Wu procedure. The differences, however, are 
not as great as those reported by Benedict, the average difference for the 
total series being 14.5 mg. per cent. 

In the ninety cases in which the values determined by the Folin-Wu 
method are below 0.110 gm. for each 100 ¢.c. of blood, and may be considered 
as normal or subnormal values, the average difference is 13 mg. per cent. 

There are eighteen samples with sugar values determined by the Folin- 
Wu method of 0.100 em. for each 100 ¢.e. of blood. The Benedict method 
gave results averaging 12.4 mg. per cent lower, although in one ease the dif- 


ferenee was only 2 mg. per cent and one sample differed 25 mg. per cent. 
CONCLUSIONS 
1. The modified copper solution of Folin-Wu as reported by Benedict 
yields results considerably lower than by the original Folin-Wu_ procedure. 


‘he differences are not consistent in our hands, but on the average are ap- 
proximately 12 mg. per cent lower in a series of 194 consecutive samples. 
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2. The recovery of glucose added to blood filtrates is more satisfactory 
by the Benedict modification. 


3. Routine procedures will be continued on the second modification of 





Benedict. 
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VOLUME MEASUREMENT OF BLOOD PLATELETS* 

















By C. M. Van ALuen, M.D., Iowa City, Iowa 





LOOD platelet estimation by volume is a departure from current practice, 
but the following method is presented because of its relative simplicity 
and reliability, and because of the significance of platelet volume in itself. 
PRINCIPLE 


If a specimen of blood, freshly drawn and mixed with an anticoagulant, 














be allowed to stand, the corpuscles will sink gradually and leave a super- 
natant fluid of whitish, ground-glass appearance in which platelets remain 
uniformly suspended for hours. As is well known, the platelet content of this 
fluid is the same per unit volume as was that of the whole specimen before 
sedimentation, and this fact has been made use of in the platelet counting 
method of Thomsen' and modifications by Gram,? Schenk and Spitz,® and 
Reimann.* In the present procedure, instead of counting the platelets in the 
supernatant fluid from such a preparation, they are extracted from it by 
eentrifugalization and their volume is measured. 


APPARATUS 











Instruments? required are the ‘‘thromboeytocrit,’’ sedimentation cham- 
ber, 10 ¢.c. Record syringe, and a centrifuge capable of 3500 r.p.m. The 
thromboeytoerit (Fig. D) is a glass capillary tube with overlying chamber of 
6 ¢.e. capacity. The capillary bore is of 0.03 ¢.c. capacity, and the tube is 
graduated in a finely divided seale. Its lower end may be closed by apply- 
ing the accompanying spring sealing clip’ (Fig. C) in the manner illustrated 
(Fig. B). The sedimentation chamber (Fig. A) is a spherical flask of 20 ¢.c. 
apacity. 















*From the Laboratories of the Rockefeller Institute New Yorl 
City, and the University Surgical Clinic, Munich, Germany. 

Received for publication, July 30, 1926. 

+The instruments may be obtained from Arthur H. Thomas Co., Philadelphia and 
Firma Arno Haak, Jena, Germany. 
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METILOD 


Six ¢.c. of a 1.3 per cent solution (isotonic®) of sodium oxalate is drawn 
into the syringe, the air-bubble being excluded, and 4 ¢.c. of blood is added 
by venipuncture. This is deposited in the sedimentation chamber and more 
solution added, to 20 ¢.c. The chamber contents are then mixed thoroughly 
with the syringe, and are set aside for three and one-half hours for sedimenta- 
tion. By means of syringe and needle 5 ¢.c. of the supernatant fluid is care- 
fully removed from the chamber, including a little of the corpuscular sedi- 
ment, enough to give to the fluid a faintly reddish tint. This is then deposited 
in the thromboeytocrit, the sealing clip having been already applied, and the 
instrument is centrifugalized at about 3500 r.p.m. for one and one-half hours 
(see below). On examination, the capillary of the thrombocytocrit will be 
found partly filled with sediment arranged in two sharply defined strata, 
below, a column of red substance representing the corpuscles included in the 
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fluid, and, above this, an ivory white column composed of platelets. The 
extent of the white column is then read from the seale, indicated in parts of 
a cubie centimeter. By shifting the decimal point in the figure obtained two 
places to the right, the result will indicate the percentage of platelets by 
volume in whole blood. 

RESULTS 


Data obtained from normal individuals of three species are given in the 
table. Experimental work in which the method has been used is being 
reported elsewhere. 


TECHNICAL PRECAUTIONS 


The blood must be taken directly and rapidly from the circulation and 
its immediate and thorough mixture with the anticoagulant assured, in order 
to prevent the platelet lysis which starts in blood directly after shedding. 
Smaller amounts of blood than that specified may be employed if desired and 
the readings correspondingly adjusted. Sedimentation should not be contin- 














284 













THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


ued longer than four hours. A small amount of corpuscles is included with 
the fluid for centrifugalization, in order that the bottom of the eapillary may 
be filled with this sediment (red) and the stratum of platelets elevated to a 
position where its limits can easily be read. After adding the fluid, the 
thrombocytoecrit should be centrifugalized as soon as possible. Counterbalane- 
ing must be accurately attended to as regards both the amount and the dis- 
tribution of weight because of the unusual shape of the instrument. As coun- 
terweight a second thrombocytocrit filled with water serves most efficiently. 
The duration of centrifugalization necessary to procure complete packing of 
the platelets in the capillary bore depends upon the particular centrifuge used 
(radius of rotation), and is to be determined, to begin with, by reading the 
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Fig. E.—Drawing of platelet substance (high oil magnification) as removed from thromboc) 
tocrit and stained. Insert: for comparison, blood corpuscles at same magnification 
same specimen repeatedly, i.e., after one hour’s centrifugalization and at fif 
teen-minute intervals thereafter. A typical result is: 0.80 per cent, 0.75 per 
cent, 0.73 per cent, 0.72 per cent, 0.72 per cent, 0.71 per cent, 0.71 per cent, 
0.71 per cent; here a period of one and three-fourths hours has reduced the 
reading to 0.72 per cent, which is close enough to its final value, and this 
amount of centrifugalization may be adopted for routine use. Particular care 
must be given in cleaning the eapillary of the thrombocytocrit, for platelets 
tend to adhere to the wall of an unclean tube and form a thin coating on the 
glass above the white column, which, if extensive, vitiates the reading. Be 
fore each use the instrument should be immersed in cleaning fluid (sulphuric 
acid-sodium dichromate solution) for six hours or more, then rinsed carefully 
The oxalate solution should be clear. 





and dried. 
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i } | 
VORMAL PLATELET VOLUME 
SPECIES NUMBEI XAMINED (PER CENT OF WHOLE BLOOD 
RANGI AVERAGI 
Man 1D 0.35-—0.67 0.49 
Dog 15 0.70-—1.50 1.04 
Rabbit 15 0.40-0.72 0.53 


COMAMEN'I 


The nature of the white substance which is measured in the thrombo 
evtocrit, when removed from the capillary and stained, is shown in the draw 
ing (Fig. E). For comparison, the insert shows blood corpuscles of the same 
magnification. White blood cells are to be found among the platelets but 
are so rare as to have no volumetric significance, even under the circumstances 
of leueoeytosis. The homogeneous consistency of the platelet substance is 
also demonstrated by the fact that it fails totally to appear in the capillary, 
when test is made of the blood of an animal treated effectually with a throm 
boeytolvtic agent. The considerable individual variation here reported in 
normal blood platelet volume is in agreement with that known in normal 
counts of these structures. Platelet volume measurements run parallel, for 
the most part, with values obtained by counting, but the parallelism is not 
complete, nor is that to be expected, since the size of the platelet may vary 
considerably in disease’ and between species. Measurement of the volume 
relations of the platelets in the blood would seem to be of distinct advantage 
in estimating thromboeytie function, since, apparently, platelets act quanti- 
tatively in the blood coagulative process by virtue of their chemical composi- 
tion rather than as individual elements, and assist also in the control of bleed- 
ing (thrombosis) by mass accumulation... The method is entirely mechanical, 
microscopy and the personal element therein being eliminated. It permits the 
saving of considerable time, where a number of tests are required, and sedi- 
mentation of several specimens is done simultaneously. The thromboeytoerit 
may be used, also, to measure the amount of any finely divided material in 
fluid suspension, as the bacterial content of vaccines, or for the purpose of 


obtaining blood platelets in pure deposit for study. 
REFERENCES 


omsen, Oluf: Aeta med. Seand., 1920, lili, 507. 
Gram, H. C.: Aeta med. Seand., 1920-21, liv. 1. 

henk, P., and Spitz, S.: Med. Klin., 1921, xvii, 385. 
Reimann, H. A.: Bull. Buffalo Gen. Hosp., 1924, ii, 17. 
Van Allen, C. M.: Jour. Am. Med. Assn., Dee. 26, 1925, Ixxxv, 2033. 
Van Allen, C. M.: Jour. Las. AND CLIN. MEp., S ptember, 1925, x, 1027. 
Reimann, H. A.: Jour. Exper. Med., 1924, xl, 553. 
Duke, W. W.: Arch. Int. Med., 1912, x, 445. 











































A NOTE ON THE KOCH AND McMEEKIN METHOD FOR 
THE DETERMINATION OF NITROGEN; WITH SPECIAL 
REFERENCE TO THE NONPROTEIN NITROGEN 
OF BLOOD AND URINE* 





By Hl. A. Davenport, M.D., St. Louis, Missouri 


Te direct nesslerization, or, micro-Kjeldahl method for the determination 
of nitrogen described by Koch and MeMeekin employs 30 per cent hydro- 
gen peroxide (Merck’s superoxol or Kahlbaum’s perhydrol) to assist in the 
oxidation of carbonaceous material formed in the process of digestion with 
sulphuric acid. Since 3 per cent hydrogen peroxide (U.S. P.) is more readily 
available than the 30 per cent peroxide, and may be handled with impunity, 
it seemed desirable to determine whether it might be satisfactorily substi 
tuted in the determination of nonprotein nitrogen of blood and urine. 

Most 3 per cent peroxides contain one-fifth grain of acetanilid per fluid 
ounce, sO experiments were made to determine the extent of error caused by 
this substance. One-tenth of a gram of acetanilid was added to 1 ¢.c. of half- 
coneentrated sulphurie acid and digested as in nonprotein nitrogen deter- 
minations. When diluted and nesslerized, no color was produced. If, how- 
ever, acetanilid free peroxide was added to such a digesting mixture, nitro- 
gen was liberated as ammonia. Duplicate 5 ¢.c. portions of four different 
brands of U. 8S. P. peroxide were then digested, diluted, and nesslerized, and 
read against a standard of equal volume which contained 0.25 mg. of nitrogen. 
A value of 0.046 mg. per ¢.c. was obtained for three of the samples, while the 
fourth (Parke, Davis and Co.) gave too little color to be read. No acetanilid 
content was declared on the label of the latter. Since the theoretical amount 
of nitrogen available from peroxide with the usual acetanilid content is 
approximately 0.042 mg. per ¢.c., it appears to be liberated quantitatively. 
Therefore, a correction of 0.002 mg. N per drop (20 to 25 drops to the e.e. 
of peroxide used will bring the accuracy of results within the limit of error 
of the colormetriec method. 

A series of experiments on blood filtrates, on urine, and on a standard 
urea solution gave satisfactory results when 5, 10, and 15 drops of peroxide 
were used, provided the above correction were applied. Three drops were 
often sufficient to clear blood filtrate. 

The peroxide should be dropped directly into the hot acid mixture, and 
not allowed to run down the side of the tube. If it is added in this manner 
immediately or within five to ten seconds after removal of the flame, a mini- 
mum amount is required. 


*From the Department of Biochemistry, Washington University Medical School. 
Received for publication, July 19, 1926. 
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Example of the application of the correction for U.S. P. peroxide (con 


taining acetanilid) : 
1. 5 e@.e. blood filtrate digested with 1 ©¢.e. half concentrated 


H.SO, and addition of 5 drops nitrogen free 3 per cent 


peroxide N found 0.160 mg. 

equivalent to N per 100 ¢.c. of blood 32.000 me. 

2. Same as above except that 5 drops of U.S. P. peroxide 

were used N found 0.176 meg. 

Less correction of 0.002 me. per drop, 0.010 = 0.166 meg. 
or N per 100 ¢.e. blood 33.000 


SUMMARY 
Ordinary 3 per cent hydrogen peroxide (U.S. P.) instead of the 30 per 
cent solution may be used to clear the sulphurie acid digests of blood and 
urine in miero nonprotein nitrogen determinations by the Koch-MeMeekin 
procedure, provided a correction be made for nitrogen derived from the 
acetanilid. With this slight change, this method is in our hands preferable 
in that the nesslerized solutions are always clear and the separation of silica, 


which often occurs with the phosphorie acid mixture, is avoided. 


REFERENCE 
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A SIMPLER METHOD FOR THE PREPARATION OF POTASSIUM 
PYROGALLATE SOLUTION FOR METABOLIC RATE 
DETERMINATIONS* 


By Francis F. ScHuweEnTKEer, B.S. ScreNectTapy, N.Y. 


Mo" basal metabolic rate determinations inelude in their technie the 
4 analysis of expired gases. For this purpose Haldane gas analysis tubes 
are generally used, in which the oxygen content of the gas is adsorbed by a 
potassium pyrogallate solution. Definite directions for the preparation of 
this solution are give by Haldane’ and the finished product adsorbs the oxy- 
ven faultlessly, but its preparation is difficult and uncertain. At times it 
seems impossible to obtain the intermediate potassium hydroxide solution 
with a density of 1.55 at room temperature, and often, the finished product 
having been obtained, it persists in erystallizing instead of remaining a deep 
wine color. 
Following are directions for the preparation of this potassium pyrogal- 
te solution which eliminate much of the difficulty usually experienced and 
lave the decided advantage of always producing the required solution. In 


addition, the finished product is identical with that called for by Haldane. 





*From the Laboratory of the Ellis Hospital, Schenectady, N. Y 
Received for publication, August 20, 1926. 
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To 600 gm. of stick potassium hydroxide (not purified by aleohol 
300 ¢.c. of distilled water are added and the hydroxide dissolved by placing 
the mixture on a cold water-bath and heating the bath to boiling. As soon 
as complete solution has been effected, the volume is roughly measured. 

The density of this hot solution is then determined by quickly weighing 
100 e.e. in a volumetrie flask and should be 1.517 at the temperature the solu 
tion will assume if weighed sometime within three minutes after removal from 
the water-bath. If it has not this density, the solution must be poured back 
with the remainder and after replacing on the water-bath, potassium hydrox 
ide or water added according to whether the density is less or creater than 
1.517 

When the correct density has been attained, the hot solution is poured 
into a glass stoppered bottle (with greased stopper) containing 9.7 gm. of 
Merek’s pyrogallie acid for each 100 ¢.e. of the potassium hydroxide. The 
resulting mixture will be the required brown-green potassium pyrogallate 
solution which, after cooling, gradually assumes a deep wine color. It should 
be at least a month old before using, although, as Boothby and Sandiford 
point out, the aging can be hastened by exposing to the air for a few minutes 

It will be found that if the above method is followed the density of the 
potassium hydroxide solution at the first determination is usually somewhat 
higher than 1.517. The amount of water necessary to dilute to the propet 


density can be quickly and easily approximated by the following formula 


N c.c. diluting water necessary LOO) (Density 151.7 


per 100 e.e. solution 51.7 


The density of the solution will usually be found correct after the add 
tion of the volume of water computed by the above formula, but the actua 


density should be more accurately determined by weighing. 
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*The potassium hydroxide, purified, sticks, of Merck’ are according to the n 
facturer, not purified by alcohol and are suitable for use in this preparation. 
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, NEW APPARATUS FOR MEASURING THE SPONTANEOUS MOTILITY 
a OF ANIMALS 
hu 
Ol 
ek By Curr P. Ricurer, Pu.D., ANp Ging IL. Wane, Pu.D., BALTimore, Mp. 
)X 
an Ec pninteonelcaniuon have been given in previous papers of cages used in in 
vestigating the different factors involved in the production and modifi- 
ed cation of spontaneous activity of animals (rats, ete.), (Richter,' 1922, 1926 
of (Wang, 1923, 1925* +). Beeause these cages had a number of serious defects 
he which curtailed their usefulness for this type of work, we have designed a 
te new cage very much simpler in both construction and operation. 
ld A photograph of three racks of these cages is shown in Fig. 1. The 
d racks, seventy-two inches long, seventy-six and one-quarter inches high, and 
‘S fourteen and one-half inches wide, are made of three-quarter inch angle iron 
le with a one-eighth inch galvanized iron partition. Each one contains sixteen ; 
at eages arranged in four tiers. The cage, attached to the partition, consists 
o of a living compartment with a food box and a watering tube, and a re- 
; volving drum with a device for registering the revolutions. The living cage 


communicates with the revolving drum through a cireular hole three inches 
in diameter in the partition. The dimensions of the individual cages and of 
the surrounding framework are shown in Fig. 2. 

The living compartment is built entirely of one-half inch mesh wire- 


cloth, with the side toward the partition open. In order to divert practically 


all of the animal’s activity to the drum where it can be measured, this living 
cage is made as small as possible—eleven inches long, five inches high, and 
three inches wide. It can be easily removed from the two hooks fastened to ! 
the partition to support it. The small recess built in one end to hold the 
food eup is covered with a special arrangement to prevent the spilling of 
food, and is so constructed that the cup can be removed from the outside : 


without disturbing the animal. <An inverted watering tube, graduated in 
cubie centimeters (Richter, 1926), is fastened to the cage with a phosphorus 


bronze clip at the end opposite to the food box. 


The revolving drum is made of one-eighth inch mesh wire-cloth, six 





inches wide, mounted on a wooden dise thirteen inches in diameter and one- 
half ineh thick. The dise is attached to the axle of a ball-bearing bicycle 
lub and the hub is firmly bolted to the partition. A small hole in the par- 
tion accommodates the other end of the axle. 
The revolutions of the drum are registered automatically by means of a 
device shown in Fie. 2. A small brass arm one-half inch in length is fast- i 
ened to that end of the axle which protrudes through the hole in the par- 
tition. A joint connection is made between this arm and the lever of a 


cyelometer by means of an aluminum rod. Thus, when the drum revolves, 
*From the Psycho-Biological Laboratory, Jchns Hopkins Hospital, Baltimore, Md. 
Received for publication, July 11, 1926. 
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the aluminum rod fastened excentrically to the axle of the drum causes 
the lever of the cyclometer to be raised and lowered. In this way each 
revolution of the drum, clockwise or counter-clockwise, is registered. The 
cyclometer is attached to the partition in such a way that it can be read with 
little effort, and the whole arrangement is very simple in construction and 
operation. It is a modification of the method used by Stewart? (1898). 

The racks are made very -firm so that one animal may not stimulate an- 
other through vibrations set up by the revolving drum. Thus far we have 
found no indication of such interstimulation. 

In designing these cages and stands we made a special effort to insure 























that they might be easily and thoroughly cleaned. Practically all parts of 
the cages can be detached, and the stands themselves are almost entirely free 
from eracks and crevices in which dirt and vermin can collect. Pans filled 
with sawdust are provided beneath the living cages and the drums to eatch 
the urine and feces. By changing the sawdust in the pans frequently al- 
most all of the unpleasant odor usually present in animal rooms ean be 
eliminated." 

This arrangement of cages and method of recording activity have the 


following advantages. (1) The cages are very compact so that a large num- 
*The cages were made after a design by E. A. Kalstner, Baltimore The watering 
tubes were made by Levitt and Ferguson Co., Baltimore 
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ber can be kept in a relatively small space 2) They can be cleaned easily 
and frequently with shght disturbance $3) The registering device is vers 
simple and cannot be easily thrown out of adjustment t) The elimination 


of activity outside of the drum. makes certain that most all of the animal’s 
activity is registered. That this method is suecessful is shown by the fact 
that the animal often runs as much as ten to fifteen miles in twenty-four hours, 


and occasionally as much as twenty-seven miles 
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Martin, C. J., and Lepper, E. H.: A Micro-method for the Estimation of the Hydrogen- 
Ion Concentration of Capillary Blood. Bioch« Jour., 1926, xx, 37. 


Reg j 1. A freshly prepared saline solution containing 0.7 per cent NaCl and 
er cent potassiu oxalate or U.2 per & nt +s dium fluoride. Shortly before use, On 
red is added to 10 volumes of saline and the Py adjusted 


to al t 7.5 wit N/50 NaOH containn the same amount of indicator. It is kept in a 
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The whole reliability of the method depends on the small glass tubes not furnishir 
] Only resistance glasses are suitable and these must be indivi lually tested as di 
bed below, as glass from the same batch varies. 
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Pieces of tubing are washed and left standing in boiled distilled water containing 


phenol red. If after a few hours the contents of the tubing become pinker the glass is 
unserviceable. If no change in color occurs, the tubing is dried, cut into lengths and_ the 
ends drawn out. 

As most resistance glass yields alkali temporarily after being melted in the flame, the 


tubes are rinsed in distilled water and left to soak for some hours in boiled out distilled 


If no pink eolor develops inside the tubes they are fit for use. 


water containing phenol red. 
dried in a 


They are rinsed with distilled water and dried with alcohol. They must not be 
hot oven, 

1. In filling the tubes the minimum of air necessary for easy sealing should be left 
and entrance of CO, from the peep-flame during sealing avoided. 

5. Unless NaF is used, separation of the corpuscles and comparison with the stand 
ards should be undertaken forthwith. With oxalate, the Py gradually falls from glycolysis. 
At room temperature no change can be detected after an hour, but at 38° a fall is discern 
ible after a quarter of an hour. The use of fluoride as anticoagulant inhibits glycolysis 
Evans If 0.2 per cent NaF is employed the Py, generally remains constant for twelve 
hours at 18°. This is a convenience in clinical work, as the sample of blood can be taken 
und mixed with the saline at the bedside and the remaining stages proceeded with at leisure. 

6. The colorimetric observations must be made at or about 18°. The Py attributed to 
a particular color of the indicator in Sorensen’s various phosphate mixtures is only valid for 
IS° so that if the comparison is made at another temperature the result will be incorrect. 
When using phenol red the error from this cause is of no great moment provided the tem 
exceed + 3°, as this would lead to a difference of only 0.015 in 


perature change does not 
if the standard tubes and the blood-containing tubes are 


P,,. Greater accuracy is obtained 
placed in test tubes of water at 18° as deseribed above. 
If Cullen’s correction of —0.2 is applied to the Py, of human blood determined colori 


metrically at 18-20° the result will closely approximate the Py of arterial blood at bods 


temperature. 


Fowweather, F. S.: Determination of the Amount and Composition of Fat of Feces. I. 
Investigation of a ‘‘Wet’’ Method and Comparison with the ‘‘Dry’’ Method. Brit 


Jour. Exper. Path., February, 1926, vii, 7. 


\ comparison of Saxon *s method for the fresh specimen with the method described by 


the dry method of Cammidge. 

The technic of the ‘‘wet’’ method is as follows: 

The sample is first thoroughly mixed, using a pestle and mortar if necessary to ensur 
uniformity. If liquid, a portion of the stool weighing about 5 gm. is poured into each ot 
three stoppered weighing bottles, and the weight of each portion obtained. One weighing 
bottle is placed in a steam oven and dried to constant weight in order to determine the per 
centage of dry matter contained in the stool. Each of the remaining portions is washed into 
a 100 e.c. graduated glass-stoppered cylinder of uniform width throughout. To the contents 
of one eylinder 3 ¢.ec. of coneentrated hydrochloric acid are added, and then distilled water 
to 30 e.c. The eontents of the second evlinder are diluted to 30 e.c. also without the addi 
tion of any acid. If the stool is solid a quantity of about 10 gm. is placed in a weighed 
porcelain evaporating dish or crucible provided with a glass rod 2 to 3 inches in length, 
flattened at one end. Having obtained the combined weight of dish (and rod) and feces, a 
quantity of the latter weighing 2 to 3 gm. is withdrawn on the flattened end of the rod and 
introduced into the cylinder by touching the cylinder wall with it below the ground portior 
at the mouth. The dish and contents together with the rod, with any feces still adhering t 


it, are then reweighed. A second weighed quantity of feces is similarly transferred to th 
he 


second cylinder, after which the dish, rod and contents are dried to constant weight in t 
steam oven. Acid and distilled water are added to the cylinders as in the ease of liqui 
stools. To each cylinder are now added 20 e¢.c. of ether, and the evlinders vigorously shaker 
for five minutes. Then, after standing for a few moments, 20 ¢.c. of 95 per cent alcohol ar 
added to the neutral cylinder and 17 e.e. to the acid eylinder. The aleohol is mixed wit! 
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the other contents by giving the cylinders a sharp circuiar movement. Some rise of tem 
perature oceurs, and the cylinders are therefore stood in cold water in the sink for a short 
time, after which the contents are vigorously shaken for five minutes. The cylinders are 
then allowed to stand to allow the ether layer to separate. If separation does not oceu 
readily gentle movement of the cylinder in a circular direction often helps, with the previous 
addition of a few drops of alcohol in most cases or ether in others. Experi nee will indicate 
the best means to adopt in any particular case, but once this has been obtained satisfactory 
separation need cause no difficulty. 

The upper layer is blown off into a fat extraction flask by eonverting the cylinder into 


wash-bottle by the addition of a cork eayrying glass tubes. The exit tube is turned up at 


the lower end to avoid any disturbance of the separating surface by upward currents in the 
liquid. The removal of the ether layer is made complete by addition to and removal from 
the ceylindet of three successive 5 e.c. quantities of ether. 

A second extraction is then made by adding another 20 ¢.ec. of ether to each cylinder, 
shaking for five minutes, separating and transferring the ether layer as before. From the 
combined extracts in the flask the solvent is evaporated, and the residue is dried and dis 
solved in petroleum ether. The solution is filtered into a weighed flask and the petroleum 


ether evaporated off. After drying again the weight of extracted fat is obtained. Titration 
of the fat of the neutral extraction in benzene solution by N/10 sodium aleoholate com 
pletes the analysis. All results are calculated as a percentage of the dry matter of the feces. 
They are thus strictly comparable with the results obtained by the dry method. 

The wet method is regarded as more aeeurate and less likely to lead to erroneous clin 


al deductions. 


Wile, U. J., and Belote, G. H.: Syphilitic Alopecia, Its Relation to Neurosyphilis. Arch. 


Dermat. and Syph., April, 1926, xiii, 495. 


Syphilitie alopecia of the essential type has a high associated incidence of meningeal 
yphilis, as indicated by spinal fluid findings. 

The absence of the aecepted criteria in the spinal fluid cannot, moreover, be accepted 
: absolute evidence of the absence of such involvement. 

Microscopie study shows that the essential syphilitic alopecia is not due to any local 
athologie disturbance of the scalp, or more specifically, of the follicular apparatus. It is 
erefore not a true syphilid. 

Clinical analogy affords the suggestion that it is due to endocrine dysfunction as a 
esult of association and involvement of the autonomic nervous system. 

Symptomatic alopecia representing a smaller group of the entire syndrome is a true 


philid, apparently caused by a perifollicular plasmoma. 


Jones, H. N., and Wise, L. E.: Cellobiose as an Aid in the Differentiation of Members of 


the Colon-Aerogenes Group of Bacteria. Jour. Bact., May, 1926, xi, No. 5, 359. 


Cellobiose is a carbohydrate prepared from cellobiose octa-acetate by acetolysis, tho 
ethod of preparation in detail to be published. 

When added to broth in 0.5 per eent concentration it serves as a ready and accurate 
eans of differentiation between E. coli and A. aerogenes, the latter forming gas and acid, 


e former producing neither. 


Thompson, L.: The Blood Agar Plate for Spore-Forming Anaerobes. Jour. Bact., May, 


1926, xi, No. 5, 305. 


Attention is called to the availability of the blood agar plate for the isolation and 
uuping of spore-bearing anaerobes, some being hemolytic, some producing methemoglobin, 
| others being without effect on red blood cells. 

The media used was Huntoon’s hormone agar with 1.5 per cent agar, tubed in amounts 
10 to 12 ee. Plates were poured after serial inoculation and incubated in a Novy jar 


iausted by a combination of hydrogen and alkaline pyrogallol methods. When hydrogen 
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alone was used the procedure was called the ‘‘single method’’; both methods combined 
were ealled the ‘*‘ double method 

The paper is illustrated with twenty-three microphotographs and presents a tabular, 
‘robes on the basis of their characteristics when grown on 


blood agar plates under anaerobie conditions. 


Greenbaum, S. S.: Error of Basing Serum Diagnosis of Syphilis on the Kahn Reaction 
Alone. Jour. Am. Med. Assn., April 24, 1926, lxxxvi, 1273. 


Using both the Kolmer quantitative complement-fixation test and the Kahn floceula 
tion test as a routine, Greenbaum emphasizes that from three to four per cent of diserepan 
cies occur. Either test may give occasional false negative reactions. 

Occasionally, in treated cases, the Kahn test remains positive when the Kolmer test has 
become negative. The significance of these reactions has yet to be determined, although in 
a number of such instances the spinal fluid gave a positive Kolmer reaction. 

Greenbaum believes that a dangerous error may be introduced if the Kahn test is 
relied upon as the sole means of serodiagnosis and that both tests should be used routinely. 
Murphy, J. B.: Observations on the Etiology of Tumors. Jour. Am. Med. Assn., April 

24, 1926, Ixxxvi, 1270. 

Using the same chicken tumor as was used by Gye, his experiments were repeated using 
ia detail the methods described by him but also using control cultures of normal tissues. 

Anaerobie ‘‘eultures’’ of chick embryo and rat placenta proved just as effective as 


so-called cultures of malignant tumors in activating chloroform treated filtrates of chicken 


The necessity of assuming a cultivated living organism in the interpretation of Gye’s 


Mills, H. R.: Comparison of the Kolmer Quantitative Test with the Routine Wassermann. 
Jour. Florida Med. Assn., February, 1926. 


ported the results of which corroborate the delieacy ar 


A series of 1328 tests is rey 
specificity of the reactions with this technic previously reported by numerous observers. 


Sauthgate, H. W., and Carter, G.: Excretion of Alcohol in the Urine as a Guide to Alco- 

holic Intoxication. Brit. Med. Jour., March 13, 1926, 463. 

Within the range of forensic medicine there is no subject upon which medical evidence 
is more unsatisfactory than that pertaining to drunkenness. 

Of late years this diagnosis has become of great moment in connection with moto 
accidents and, in the absence of incontrovertible evidence, is a matter of great difficulty. 

The authors present experimental evidence indicating that: 

1. The alcohol in the blood is related to the amount of alcohol consumed when it 
inder constant conditions. 


2. The relation of alcohol in the blood to alcohol in the urine is a fairly constant or 


I y clr stances 
The concentration of alcohol in the blood is related to the symptoms of intoxicati 
the central nervous system. 


From the experimental evidence demonstrating these propositions a practical meth 
was devised for the calculation of the blood aleohol concentration at the time of arrest b 
deducing the blood concentration from the urine aleohol concentration. 

As the collection of specimens of urine from a prisoner suspected of drunkenness ma: 
olve some difficulty a special cell is used the discharge pipe of the urinal of which pass 
to another cell and empties into a receptacle. Nothing is said to the prisoner and the blad 
der is emptied voluntarily and without suggestion. 

The time of arrest is noted and also the time of the collection of the specimen whi 


is examined at once by the method described below. 
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If the figure 1.35 be taken as the ratio of urine aleohol to blood alcohol the latter can 


‘aleulated. Knowing this figure and the time interval between the arrest and the passage 


the specimen, the blood alcohol at the time of arrest can be ealeulated from the fact 
at the alcohol concentration in the blood falls at the rate of about 12 mg. per hour per 
100 grams of blood. 


It remait s to be determined by expe ril ent, however, what blood aleohol eoneentration 


ire can be taken as the upper limit as regards the fitness of an indivi lual to drive an 


By the method deseribed, however, the fact that an individual is ‘‘under the influence 


liquor’? may be rather definitely determined. 
‘‘The method of estimating alcohol in the urine is that of Cannon and Sulzer’’ (Can 
n, R. K., and Sulzer, R.: Heart, London, April 5, 1924, xi, 148 
Reference to this paper gives a method for the estimation of aleohol in blood said to 
applicable to other biologic fluids and which, presumably, is the method used by Sauth 
ate and Carter. The latter authors state that normal constituents of the urine do not inte1 


\lies introduces only a minimal error, 


re with the reaction and the presence of acetone 
S mg. of acetone being equivalent to 1 mg. of aleohol under experimental conditions. A 


itine test with Fehline’s solution acts as a guard on this. 

The method described by Cannon and Sulzer follows: 

A known volume of blood is delivered directly on to two or three times its weight of 
hydrous sodium sulphate distributed over the botto of the distilling vessels, a special 
st tube type of which is deseribed and illustrated. This is placed in a water-bath at 40° 


C. and evacuated through a tube containing a known volume of standard potassium 


hromate and an equal volume of strong sulphuric acid. 
Distillation is allowed to pro eed for fifteen to twenty-five minutes with the pump run 
the vacuum then broken bv openit the eanillaryv inlet of the distilling flask and the 


rption tube disconnected. 
The eontents are washed into a flask with sufficient water to dilute the sulphurie acid 


ed, and the 


less than 5 per cent, exeess of 10 per cent potassiur odide solution add 
rated iodine titrated with stareh and sodium thiosulphate. 


This titration subtracted from the thiosulphate titer of the volume of potassium bi 


romate used gives the amount of the lafter required to oxidize the alcohol and from the 
r (1 ee. N/1 potassium bichromat 1.15 mg. alcohol) the amount of aleohol may be 
tly obtained. 
Note. The amount of anh lrous sodi In sulphate = uld I such as to give 7 semi 


1 mass with the blood. 


Piersol, Geo. M., Bockus, H. L., and Shay, H. H.: The Value of a Starch-Iodine Reaction 
as a Test of Pancreatic Function. Arch. Int. Med., March, 1926, xxxvii, 451. 


The following modification of the Bassler method was employed: 
A duodenal tube was passed into the duodenum on an empty stomach, preferably in 
rning. When the tip of the tube was ascertained to be in the du lenum, 100 ¢.e. of 
cent Witte peptone solution was injected through the tube as an activator to the pan 
The tube was clamped off for five minutes; then the duodenal contents were aspi 
The first fraction aspirated was used for the test, because Bassler states that this 
ns the largest portion of pancreatic juice and represents the sudden liberation of thy 
1 up secretion of the pancreas. 
The following reagents were employed: 
Solution A, prepared as follows: In a beaker 2 gm. of cornstareh Duryea) were 
1; to this were added 100 e.c. of cold distilled water. This was mixed thoroughly and 
heated. Under constant stirring the mixture was brought to boiling and then cooled. 


Solution B, a 1 per cent sodium chlorid solution. The standard buffer solution men 
7 


in the original description of the test was omitted as it is now regarded as nonessen 


The standard Bassler reagent was then prepared by combining solutions A and B, as 
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follows: To Solution A, when cool, 25 e¢.c. of Solution B was added and enough distilled 
water to bring the volume of the mixture up to exactly 400 ¢.c. This standard reagent was 
freshly prepared each day. 

In addition to these solutions, at first a N/25 iodine solution, kept in a bottle with a 
dropper cork, was prepared. After the first series of tests, this solution was changed to a 
twenty-fifth normal iodine solution, a strength which has been found more satisfactory. 

The actual procedure employed in carrying out the complete test is a modification of 
the method devised by Smith in testing for ptyalin. 

Ten tubes of equal size were placed in a rack and numbered from 10 to 1. Into each 
of the ten tubes there was accurately pipetted, with a 1 ¢.c. pipette graduated in hundredths, 
definite quantities of duodenal return, water and the standard reagent. The quantities in 


eubie centimeters of these materials that are added to each tube are shown in Table I. 


TABLE I 
QUANTITIES OF DUODENAL RETURN, WATER AND STANDARD REAGENT 
DUODENAL WATER BASSLER’S RESULT IN 
RETURN REAGENT BASSLER UNITS 

C.0. C.C. C.c. PER 100 C.c. 
Tube 10 0.1 0.9 4 20 
Tube 9 0.11 0.89 4 18 
Tube 8 0.125 O.S75 4 16 
Tube 7 0.14 0.86 4 14 
Tube’ 6 0.17 0.83 4 12 
Tube 5 0.2 0.80 4 10 
Tube 4 0.25 0.75 t 8 
Tube 3 0.33 0.67 4 6 
Tube 2 . 05 0.5 4 2 
Tube 1 : 1.0 0.0 4 9 


When prepared and shaken, the rack was put in an incubator at 38° C. for forty min 
utes. The rack of tubes was then taken out; the contents of each tube were shaken and on 
drop of N/10 solution of iodine was added to each tube. Twenty minutes Ister the estima 
tion of the amount of pancreatic amylase in terms of Bassler units was made according to 
readings obtained from the furthest tube to the left that was achromic. When there was no 
achromic tube, but instead one side of the rack was pink, and the other side green, the read 
ing was taken between the adjacent pink and green tubes. The result in Bassler units was 
obtained by multiplying the number of the achromie tube by two. The normal reading is 
supposed to lie between 8 and 14 units, the unit being defined as the quantity of amylase that 
will digest 1 gm. of starch under the conditions outlined. 

In the course of the investigation it was found that there are substances present in th: 
test which are capable of absorbing such large amounts of iodine that it is unnecessary t 
have any starch digestant present in order to obtain achromic tubes. Hence, readings sugges 
tive of the presence of amylase may be obtained even if there is no pancreatic juice at all i: 
the material tested. 

A method was devised, therefore, to determine the iodine absorptive power of the duo 
denal return after peptone stimulation which was responsible for the error. 

A series of ten tubes numbered from 1 to 10 were taken. In each tube was placed 0.5 
e.c. of duodenal return. To Tube 1 there was added 1 drop of N/25 iodine solution. Th 
addition of iodine solution to each sueceeding tube was increased by 1 drop; thus, 10 drops 
were added to Tube 10. The contents of each tube were mixed thoroughly and allowed t 
stand at room temperature for thirty minutes. This provided adequate time for saturatio 
of the duodenal return with iodine. To each tube 4 ¢.c. of Bassler starch solution was the 
added and the tube with the largest amount of iodine which failed to show any starch iodi1 
reaction was then determined. The number of this tube was multiplied by two. The result 
showed the number of drops of twenty-fifth normal iodine which 1 ¢.c. of that particular du 
denal return was capable of absorbing. From this figure the iodine absorptive power of t! 


quantity of duodenal return in each tube of the Bassler test was caleulated; e.g., for Tub 
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10, one-tenth of the amount; for Tube 9, eleven-hundredths, and so on. The final step in the 
test, when the iodine was to be added, being reached, the calculated amount of iodine neces 
sary to take care of the iodine absorption factor as previously determined plus one drop in 
excess of this amount was added to each tube. The determined amount was to allow for the 
absorption by the duodenal return, and the additional drop to react with any stareh or prod- 
ucts of starch digestion which still remained. 

It soon beeame apparent that if the iodine was to be added accurately quantitatively, 
the drop method was not sufficiently exact. Therefore, the pipette was used for determining 
the iodine absorption factor. An accurately calibrated pipette was employed and for each 
drop used in the method outlined, 0.05 ¢.e. was substituted. 

As thus modified the technic entire is thus summarized: 

Modified Technic.—1. Pass duodenal tube. 2. Stimulate pancreas with 5 per cent Witte 
peptone solution. 3%. Aspirate duodenal contents after five minutes. 4. Prepare 10 tubes as 
for test. 5. Incubate. 6. Determine iodine absorption factor: (a) Use 10 tubes with 0.5 
cc. of duodenal return in each tube. (b) Put 0.05 e.c. of N/25 iodine in Tube 1, increasing 
hy 0.05 e.e. im each succeeding tube to 0.5 ¢.c. in Tube 10. (e¢) Shake; stand at room tem 
perature thirty minutes. (d) Add 4 ¢.c. of Bassler starch solution to each tube. (e) Read 


achromie tube containing largest amount of iodine. (f) Calculate amount of iodine absorp 


tion for each tube in test. (g) Add ealeulated amount of N/25 iodine to eaeh tube plus 
0.05 ee. In exeess. 7. Read in twenty minutes. 

This modified method gave consistent and uniform results with experimental animal 
material. 


Jones, H. W.: Blood Transfusion in Pernicious Anemia. Jour. Am. Med. Assn., May 29, 


1926, Ixxxvi, 1673. 


From a study of thirty eases the following conclusions are advaneed: Life in those 
patients who present urgent symptoms can be saved. Unpleasant symptoms can be allevi 
ated and the patient given added strength and hope. A so-called remission can be stimu 
lated. 

The patient can be earried along at a higher nutritional level with the hope that a re- 
mission will result. It is reasonable to assume that he has a greater opportunity to develop 
a remission when the blood is above 50 per cent than when it is between 20 and 50 per cent. 
What appears to be a cure in an occasional patient ean be brought about. In order to 
weomplish these results the following points must be observed: 1. A small amount of blood 

100 ¢.e.) should be given at the first transfusion to offset the possibility of death in a 
very few eases, unless the patient requires a larger amount to carry him past the danger 
point. 2. Whole blood should be used. 3. Moderate amounts of blood, from 350 to 450 e.c., 
should be given. 4. In the hemolytic stage, the amounts should be increased daily, begin 


ng with 50 ec. 5. Transfusion should be employed at four day intervals. 


Wile, N. J., and Keim, H. L.: Effect of Treatment on Spinal Fluid in Cerebrospinal 
Syphilis. Jour. Am. Med. Assn., Oct. 24, 1925, Ixxxv, 1269. 


An analysis of 100 eases from which it is concluded: Deviations from the normal in 

e spinal fluid, in acute eases of cerebrospinal syphilis occurring during the exanthematous 

eriod, tend to be reduced to normal, parallel with clinical improvement following intensive 
treatment. This tendency toward normality in the abnormal spinal fluid is less noticeable in 
ffuse cerebrospinal syphilis occurring in the period of latency or with reeurrences. In 

ises of parenchymatous disease of the cerebrospinal system, notably in tabes and paresis, 

there is little or no simultaneous tendency toward a reduction of the diseased fluid to the 
normal, even in cases in which clinical improvement is striking. The most easly influenced 
constituent of the diseased fluid in all types of eases is its lymphocytic content; less easily 
influenced, although still reducible in the acute cases, is the increase in globulin and albumin. 
(he colloidal gold curve may be reduced to normal in the early cases, but is influenced with 
difficulty by treatment in the later phases of the disease. The least influenced by treatment 
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is the Wassermann reaction. This tends to be reduced to normal in the very early or acute 


cases, but scems to be uninfluenced and more likely to be fixed in the late cases than any 


Fisk, C. H., and Subbarow, Y.: The Colorimetric Determination of Phosphorus. Jour. 
Biol. Chem., December, 1925, Ixvi, No. 2, 375. 


Solutions needed: 

N/10 Sulphurie Aeid 10 e.e. of ) ntrated sulphurie acid added to 1300 ee. 0 

Molybdate I.—2.5 per cent ammonium molybdate in N/5 sulphuric aeid. Dissolve 25 
om. of the salt in 200 e.c. of water. Rinse into a liter volumetric flask containing 500 e. 

N/10 sulphurie acid. Dilute to the ark with water and 1 

Molybdate 11.—2.5 per cent ammonium molybdate in N/3 sulphurie aeid. Prepared 
above, but with only 300 e.c. of N/10 sulphuric aeid. To be used only with blood filtrat 
in the determination of inorganic phosphate.) 

Molybdate III.—2.5 per cent ammonium molybdate in water. As soon as any consid 
erable amount of sediment (ammonium trimolybdate) has appeared in this solution, it shoul 
be disearded. 

T: per cent trichloracetic acid. The q ality of this reagent is of great importanes 
One brand tried contains some unknown impurity which retards the color development to 
most pronounced degree. Merck’s U. 8. P. product is free from any such contamination, but 
contains a trace of phosphate. The amount of this must be determined in each sample « 
else the reagent purified by distillation. 

Det ition of im} ty..-Arrange three tall beakers of 150 e¢.c. eapacity on a pr 
of white paper. Into one of thes \) put 100 e.c. of water. In a second beaker (B) n 
85 e.c. of water, 10 ¢.c. of Molybdate I, and 4 e.c. of 0.25 per cent aminoaphtholsulphon 
acid; the result should be a solution practically as colorless as water, without a trace o 
blue (otherwise one or more of the reagents already added contains phosphate). To tl 
third beaker (CC) add 40 e.e. of the trichloracetie aeid solution, 45 e.c. of water, 10 e.e. 
Molybdate II, and 4 ec. of the sulphonie acid reagent, stirring thoroughly with a clea 
glass rod. Into B now run 1 e.c. of a dilute phosphate solution containing 0.005 mg. « 
phosphorus per ¢c.c. and mix well. Proceed in the same way, adding 1 ¢.c. of this phosphat 
solution at intervals of not less than two minutes, until B and C appear to have the san 
color when examined from above. The volume of phosphate solution which must be adde 
to bring this about, multiplied by 0.05, is the correction (in mg. per 100 ¢.e.) to be su 
tracted from the result in the analysis of blood. 

Standard phosphate (4 c.c. 0.4 MoP).—Dissolve 0.5509 gm. of pure monopotassi 


hate in water Transfer quantitatively to a liter volumetrie flask, add 10 ¢.c. of N 


phosp , 
sulphurie acid, dilute to the mark, and mix. The standard keeps indefinitely. 

Fifteen per cent sodium bis Iphite. The solution must be free from turbidity befo 
it ean be used. Freshly prepared sodium bisulphite solutions may not filter clear, in wl 


ease two or three days standing (before filtering) will be necessary. Keep well stopper 

Twenty per cent sodium sulphite——Use the erystalline sulphite (Na,SO,.7H,O). 1) 
solve 200 gm. of this in 380 ¢.c. of water. Remove any suspended matter by filtration, 
keep stoppered. 

Aminonaphtholsulphonie acid, 0.25 per ecnt.—Dissolve 0.5 gm. of the dry powder t 
next section) in 195 e.c. of 15 per cent sodium bisulphite, add 5 ¢.c. of 20 per cent sodiu 
sulphite, stopper, and shake until dissolved. If the bisulphite solution is old, more thar 
e.c. of sulphite will be needed—in that event add more sulphite 1 ¢.c. at a time, shak 
after each addition, until solution is complete. This reagent can be prepared in a few 1 
utes (the powder need not be very accurately weighed), and if not left exposed to the ail 
should keep about two weeks. The solution is more stable the higher its acidity, hence 


more sulphite should be added than is needed to dissolve the reducing agent. 
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1-2-4-aminonaphtholsulphonic acid.—This may be prepared from f-naphthol according 
to Folin’s directions, with a single alteration. The final product, after washing with cold 
water, still contains some colored material. To remove this, the crystals on the filter, while 
still wet, should be further washed with alcoliol as long as any color is extracted. 

The reagent may also be obtained in satisfactory condition by one recrystallization of 
‘‘technical’’ aminonaphtholsulphonie acid (Eastman Kodak Co.), as follows: Heat 1,000 
e.c. of water to about 90° and dissolve in it 150 gm. of sodium bisulphite and 10 gm. of 
crystalline sodium sulphite. To this mixture add 15 gm. of the erude sulphonic acid, and 
shake until all but the amorphous impurity has dissolved. Filter the hot solution through a 
large paper (about 82 em.), cool the filtrate’ thoroughly under the tap, and add to it 10 c.c. 
of coneentrated hydrochlorie acid. Filter with suction, wash with about 300 c¢.c. of water, 
and finally with aleohol until the washings are colorless. 

The purified sulphonic acid should be dried in air with the least possible exposure to 
light, then powdered and transferred to a brown bottle. 

Determination of inorganic phosphate in wrine.—Measure into a 100 e.e. volumetrie 
lask enough urine to contain between 0.2 and 0.8 mg. of inorganie phosphorus (usually 1 


2 €.c.). Add water to brine the total volume to 70 e.c., followed by 10 e.e. of 2.5 per 


nt ammonium molybdate made up in N/5S sulphurie acid (Molybdate I), and 4 e.e. of 0.25 


er eent aminonaphtholsulphonie acid. After the addition of each reagent the solution 


hould be mixed by gentle shaking. 
At the same time transfer to a similar flask 5 ¢.e. of the standard phosphate solution 
containing 0.4 mg. of phosphorus), 65 ¢.e. of water, and the same reagents that were 


Ided to the urine sample. Dilute the contents of each flask to the mark, mix, and com 
are in the colorimeter after five minutes. With the standard set at 20 mm., 8 divided by 


reading will give the inorganie phosphorus content of the sample in mg. 


Determination of inorganic phosphates in blood—Transfer to an Erlenmeyer flask 

ir volumes of 10 per eent trichloracetiec acid. While the flask is being gently rotated, 

run in 1 volume of blood, plasma, or serum—as the case may be—from a pipette calibrated 

r delivery (not contents). Close the mouth of the flask with a clean, dry rubber stopper, 
nd shake vigorously a few times. Filter through an ashless paper. 

Measure 5 c.c. of the filtrate into a tube graduated at 10 ¢.c. or a 10 ¢.c. volumetric 
sk. Add 1 e.e. of 2.5 per cent ammonium molybdate in N/3 sulphurie acid (Molybdate 
, and finally (after mixing) 0.4 e.c. of the usual sulphonie acid reagent. Dilute to the 
ark and mix. The standard, to be prepared as nearly as possible at the same time, is iden 
al with the standard used for urine (0.4 mg. of phosphorus in a volume of 100 e.c., or 
> mg. in a 50 e.e. flask with half as much of each reagent), so blood and urine may be 
ad against the same solution. It should be noted that the molybdate reagent added to the 
ndard is always the one eontaining N/5 sulphurie acid (Molybdate I), and is different 


m that used for the blood filtrate. The purpose of this is to compensate for the high 


centration of trichloracetie acid in the filtrate. 

The reading, as with urine, may be made in about five minutes, but it should be re 
ted a few minutes later if the color is particularly strong. To calculate the result in 
of phosphorus per 100 ¢.ce. of blood or other fluid (the standard being set at 20 mm.), 
de 80 by the reading. From the figure so obtained subtract the correction for any phos 
te which the trichloracetie acid may contain. 

\n inorganie phosphorus content of 2 mg. per cent is about the lower limit for con- 
ent reading against the standard recommended, and a weaker color such as would be 
ined by using half as strong a standard, cannot be read so accurately. Hence, as per- 

the least objectionable arrangement when the phosphate content of the blood is very 
the addition of a known amount of phosphate to the filtrate is suggested. This may 
lone, when a low result can be anticipated, before introducing the reagents. Otherwise, 
the reagents are already mixed with the blood filtrate and the color is seen to be unusu- 
weak, phosphate may be added then, before diluting to the mark—the less delay of 
irse the better, but any time within five minutes will do, provided that twice as long a 


[riod is allowed before the final reading. A suitable amount of phosphorus to add is 0.016 
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mg., or 1 ¢.c. of a solution made by diluting 20 ¢.c. of the regular standard to 100 c.c. The 
calculation may then be made in the customary manner, and 1.6 mg. per cent subtracted 
from the result. 

Method for total acid-soluble phosphorus in blood.—Five c¢.c. of the trichloracetie acid 
filtrate should be used if possible. Boil this down, over a microburner, in a large lipped 
Pyrex test tube (200 by 25 mm.) with 5 ce. of N/d sulphuric acid (or 2.5 ee. of N/10) 
and a piece of quartz to prevent bumping. The bottom of the tube should be about 2 em. 
above the burner tip. As soon as charring can be seen, or fumes appear, turn the flame 
down very low, so that the mixture barely boils, and heat until there is no further blacken 
ing. Now add 1 drop of nitric acid so that it runs down the wall of the test tube—it should 
not fall directly into the digestion mixture. If the color does not promptly disappear, add 
another drop of nitric acid in the same manner, and continue in this way until there is no 
color left. Nothing is gained by using a large amount of nitrie acid. Ordinarily a singk 
drop will be enough, and then about thirty seconds further boiling with the same low flame 
(to remove most of the nitric and nitrous acids left) will complete the ashing process. 

Cool the tube under the tap, rinse the contents into a 50 e.c. volumetric flask with 55 
cc. of water, add 5 e.c. of Molybdate IIT, (2.5 per cent ammonium molybdate in water 
alone), and 2 ¢.c. of the reducing agent. Dilute to the mark, and proceed as usual, reading 
against the standard that has been described before. Four hundred divided by the reading 
will give the desired result in mg. per 100 ¢.e. of blood. 

The analysis may be made with 1 ¢.e. of filtrate, using 1 ¢.e. of N/5S sulphurie acid 
The procedure is then otherwise the same as that described above, except that the final 
dilution must be 10 c.c. (instead of 50) and the reagents diminished in proportion. It is 


safer, in this ease, to use a smaller test tube (about 10 mm. in diameter) for the digestior 





The most probable cause of loss of phosphate is superheating at the edge of the meniscus, 


which should consequently be as far removed as possible from the source of heat. 


Tomb, J. W., and Maitra, G. C.: A New Method of Isolating and Cultivating Vibrios 
from Feces, Especially Suited for the Detection of Vibrio Carriers in Field Work 
Indian Med. Gazette, February, 1926, 56. 

In ordinary enamel bowls are placed 250 e.c. of sterilized tank water, 1 per cent o! 
common salt, 1 ¢.c. of 1 per cent sterile peptone being added just before the inoculatio: 


with feces. 
Specimens are collected by inoculating 1 by 6 inch test tubes conntaining 10 to 15 ¢ 





of 1 per cent salt solution. This solution tends to inhibit the usual intestinal flora whil 


vibrios multiply temporarily. 
After arrival in the laboratory, or after six to eight hours at room temperature, about 


six large loopfuls are inoculated into the enameled bowls and daily transplants made i! 


peptone, bile-salt agar, ete. If no vibrios are found within a week the bowls are discard: 


Badoux, V. E.: The Benzochol Precipitation Reaction in the Serodiagnosis of Syphili 


Annal. de Malade Ven., January, 1926, xxi, 21. 


**Benzochol’’ is the name given to the following mixture: 

1. A cholesterinized extract of bull heart (the ordinary Sachs-Georgi antigen). 

2. A 10 per cent alcoholic solution of benzoin resin prepared by shaking the resin 
twenty-four hours and filtering off the residue. 

Benzochol consists of 10 c.c. of extract and 3 e¢.c. of resin solution ‘‘diluted to 01 
twentieth of this concentration with 0.85 per cent saline.’’ 

It is prepared by rapidly adding 9.5 ¢.c. of normal saline to 0.5 ¢.c. of benzochol, m: 
ing a milky suspension. 

The Test.—Place 0.1 ¢.c. of inactivated serum in a 10 em. by 15 mm. tube and add 
once 0.5 ¢.c. of the benzochol test solution. The tubes are then shaken for ten minutes i 
shaking machine and a reading made. A second, final reading is made after incubation 


38° C. for thirty to forty-five minutes. 
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The reaction is similar to the Sachs-Georgi and gives comparable results but its prac 
tical value is impaired by the instability of the benzoin resin solution which may rapidly 


lose its antigenic value. 


Felton, L. D., and Bailey, G. H.: The Specific Precipitates Obtained from Antipneumo- 
coccus Serum and Antibody Solution by the Soluble Specific Substances of Pneumo- 
cocci. Jour. Infect. Dis., February, 1926, xxxviii, No. 2, 145. 


With appropriate amounts of soluble specific substance all the protective substance in 
Type II antipneumocoeccus serum may be preeipitated. 

The precipitate is insoluble in water, sparingly soluble in 3 per cent sodium chloride, 
and very soluble in dilute acid and alkali when the salt substance is low. Sodium carbonate 
in econeentration of M/100 is the best dissociation agent but the resulting solutions have no 


demonstrable protective power. 


Felton, L. D., and Bailey, G. H.: Biologic Significance of the Soluble Specific Subtances 
of Pneumococci. Jour. Infect. Dis., February, 1926, xxxviii, No. 2, 131. 


Experiments are recorded which show that the protective substance of antipneumococcus 
serum and antibody solutions are neutralized both in vitro and in vivo, the neutralization 


being approximately in proportion to the amount of soluble specific substance present. 


Felty, A. R., and Heatley, C. A.: The Nasal Passages in Lobar Pneumonia, a Clinical and 
Bacteriologic Study. Jour. Am. Med. Assn., April 17, 1926, Ixxxvi, 1195. 


In a series of sixteen eases of lobar pneumonia, pheumococei of corresponding type to 
those found in the sputum were isolated from the middle fossae of the nose in every case. 

The nasal passages in fifteen of the sixteen eases were examined with the nasopharyngo- 
scope; of these, all showed hyperemia of the mucous membranes, and six had signs of acute 
suppurative sinusitis. In eight cases, anteroposterior roentgenograms of the sinuses were 
made; in seven eases, clouding of one or more of the sinuses was observed. 


In this small series of cases, acute pneumococcal sinusitis was a frequent accompani 


ment of lobar pneumonia. 


Anderson, W. T.: Investigations Concerning Content of Calcium in Serum. Hospitalstid, 


Dee. 31, 1925, Ixviii, 1177. 


The author conducted a series of researches which involved determination of the con 
nt of calcium in serum in accordance with the method devised by Waard. In these it was 
ind that normal values ranged between 10 and 11.5 mm. per cent, and appeared extraor- 
arily constant in each single individual. The amount of calcium in serum was modified 
means of employment of light baths. 
actual reduce 


In bronchial asthma low values were encountered during paroxysms. Nv 
in content of calcium in serum was noted in Basedow’s disease. Effects of treatment 
th roentgen rays were suspected in instances in which a decrease occurred. A variable 
inution was remarked in renal insufficiency, while in arterial hypertension without renal 
ptoms the quantity of calcium contained in the serum proved normal or was slightly 


eased. 


hii, O.: Studies in the Wassermann Test for Syphilis. Am. Jour. Syph., January, 1926, 
% % 


A report of studies conducted with reference to teelinical principles and the influence 
natural antisheep amboceptor in human serum which, in general, corroborates the findings 
ther workers. 
The following method was devised for the absorption of natural hemolysin: 
The sheep corpuscles are washed thoroughly three or four times by centrifuging with 
t five volumes of saline solution. The concentrated cells are then dehydrated by adding 
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five times the volume of absolute or 95 per cent alcohol and thoroughly mixed. The super 
natant fluid is discarded after ten minutes and the cells are allowed to dry on a glass plate 
in the ineubator at 37° C., or at room temperature, for about ten minutes. They are then 
ground into a fine powder by the mortar and pestle. 

In the test, one volume of dried sheep corpuscles is mixed with about four or five vol 
umes of active or inactivated human serum, shaken well and allowed to stand for a few 
minutes at room temperature. This mixture is then centrifugalized for five minutes at mod 
erate speed and the serum drawn off. This procedure absorbs the natural antisheep ambo 


ceptor together with the hemoagglutinin and has no effect on the complement. 


Bernheim, A. R.: The Significance of Variations of Bilirubinemia. Arch. Path. and Lal 
Med., May, 1926, i, No. 5, 748. 


A study of 485 unselected cases using a modified Meulengraeht test. 

Observations of the variations in bilirubinemia are chiefly direeted to the study of liver 
function, but bilirubin, besides being a product of the liver, is a normal constituent of th 
blood, and as such plays a réle of some importance in a number of conditions not primarily 
concerned with the liver. 

The aceuracy of the test for the determination of the icterus index and the facility 
with which it is performed make it available not only for investigations in hospitals, but 
also for the use of the outside practitioner. 

As a diagnostic and prognostic aid in a number of diseases, the determination of th 
icterus index is a procedure which may be said to hold equal rank with other laboratory 
tests, such as those for blood sugar, urea nitrogen and creatinine, with an advantage over 
these tests in that it is simpler to perform. 

It is seen that under controlled conditions in which the liver is stimulated, blood sugar 
and bilirubin values bear a definite relation to each other. Explanations of these findings 
are presented with due recognition of the conjectural element involved, and with the hop 
that further evidence may either substantiate them or show why they are incorrect. 

Hypobilirubinemia (below 2.3) may be noted where there is a reduction of red cells. 


In diabetes the icterus index is high (average 10) 


Doan, C. A.: Recognition of a Biologic Differentiation in the White Blood Cells. Jou: 


Am. Med. Assn., May 22, 1926, Ixxxvi, 1593. 


A study of white blood cells by a supravital technic in an attempt to find an expla 
tion for the reactions noted in rabbits transfused with matched blood. 

Technic.—First, it is essential that the slides and cover glasses for the supravital pre} 
arations be free of grease and neutral in reaction (nonacid). Glassware is placed in 
saturated solution of potassium bichromate in concentrated sulphuric acid for three or fou 
days, and then washed in running tap water for twelve hours. It is rinsed in three chang: 
of distilled water; the slides stand overnight in the last change. It is stored in 80 per ev 
alcohol. It is dried with clean, new gauze and flamed. If a dye is used (it is not ess 
tial), vital neutral red is recommended. Grubler’s prewar, vital neutral red is made up 
saturated solution in neutral absolute alcohol. Twenty-five drops of the saturated soluti 
in 5 c.c. of absolute alcohol gives a nontoxic concentration of the dye for use in examinati 
of normal blood. The slides are flooded with the dye and then drained; they are allowed 
dry in the upright position, which insures a thin even film of the dye on the slide. A fil 
of blood made on such a slide, when kept in the warm box at 37.5° C., will show viable 
for as long a period as a film made without the dye. Moreover, the dye makes the indiv 
ual cells much more easily visible and the identification of cell types more certain. T 
prime requisites, it is to be remembered, however, are motility of the cells and freedom f1 
any technical cellular depressant. The weight of the cover slip will cause the drop of bl 
to spread to the desired extent, provided the glassware is clean. It is sealed with pet 
latum of a higher melting point than the temperature at which the examination is to | 
made. Either a warm box or a warm stage, preferably the former, may be used. The w 


formly constant temperature conditions are an essential. 
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The eover slips are prepared in a similar way. They are flooded with the citrated or 
xalated plasma or blood serum that has been secured for grouping the red blood cells, and 
rained to one eorner in the vertical position, the drop of plasma that forms there being 


irefully removed with a fine capillary pipette. This is necessary in order that the uneven 


ess attendant on the drying of a large drop of plasma at that point may be avoided. From 


finger or ear of the person whose white blood cells are to be tested, a drop of blood is 


ken directly on the cover slip, prepared with the dried serum, and dropped gently on the 


de. If the blood does not promptly spread into a thin, even film, slight manipulation from 


ie side, never a pressure from above, may be used. Immediately, on the same slide, and 
rom the same or a subsequent drop of blood, the control film is made with a plain cover 
p. Both are sealed with petrolatum, and, under proper temperature conditions, the con 
| slip is looked at first, to make certain of the viability of the leucocytes. It is the com 
rison or eontrast between the number of viable cells in the two preparations on which 
pends the determination of the compatibility of the plasma in question. Oxalate and 


trate anticoagulants in themselves do not affect the white blood cells in this test. How 
as will be seen when a blood is leuecotoxie, citrated or oxalated plasma is doubly de 
uctive to the susceptible white cells. At certain times there are physiologic showers of 
e ‘‘nonmotile’’ leucocytes, described by Sabin and her coworkers in 1925, which must 
differentiated from the white cells specifically affeeted by the incompatible blood plasma. 
th by the difference in physical characteristics and by their presence and number in the 
ntrol film, it is readily possible to eliminate such preparations as pseudopositives. If the 
ntrol film, at any time, contains a high percentage of the ‘“nonmotile’’ leueoeytes, it is 
sable to make a second duplicate preparation, as this particular phase of the polymo1 
uclear leueoeyte is transitory and does not refleet the plasma effect so readily as does 
etively motile form. 


It was noted that certain serums have a more disintegrative effeet than others on the 


There seems to be a definite incompatibility between the blood plasma of certain indi 
als and the white blood cells of others, as shown by simple in vitro tests. 

\ definite biologie e] 
ult, because of the fact that at least twenty-seven different combinations are possible, 





assifieation of individuals aeceording to white cell compatibility is 


ny of them not infrequent. Approximately 40 per cent of the group of forty persons 
estigated may be considered universal donors (group A); 5 per eent seem to have cells 


ceptible to all, 


vr nearly all, plasma (group Z); nine different combinations are repre 
ted in the remaining 55 per eent, to which no arbitrary group designation has been 
rned at this time. 

The added precaution of ascertaining the relative compatibility of plasma and whit 
1g, preliminary to transfusion, particularly in eases in which extreme 


ness makes imperative a successful operation, is advisable. 


h, A. F., and Kaplan, B.: Puerperal Fever, Streptococcus Hemolyticus Toxin and 
Antitoxin. Jour. Am. Med. Assn., April 17, 1926, Ixxxvi, 1197. 
Experiments with hemolytic streptoecoci isolated from the blood in puerperal fever. 
The toxie substance in the Berkefeld V filtrate of such cultures is a toxin because: 
l. There is a latent period between injectien and reaction. 
2. It is heat labile. 
3. It is neutralized by antitoxin and not by non-immune serum. 
t. Precipitin tests show the development of immune bodies by the toxin. 
). Repeated injections of the toxin give rise to the production of a specific antitoxin. 


in, M., Bittman, F. E., and Hazen, E. L.: Unsuccessful Attempts to Cure or Prevent 
Tuberculosis in Guinea Pigs with Dreyer’s Defatted Antigen. Am. Rev. Tub., 
February, 1926, xiii, 114. 
The de fatted antigen described by Dreyer produced no beneficial results, either pro 
tic or therapeutic, in guinea pigs. On the contrary, animals treated with the vaccine 


earlier than the untreated controls. 
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should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va.) 


(Books for Review 


Radium: Its Therapeutic Uses in General Practice* 

fFFXUHE author voices the regret so often expressed by radiologists who are dependent. i: 
great part for their work upon material referred from surgeons, that were radiotherapy 
given an untrammelled opportunity without antecedent surgical intervention, the results 
would be even better. This applies particularly to malignancy. Surgeons have not as yet 


reached the stage where they are willing to turn the case over to the radiologist for entir 


charge. If the case is still considered operable, even faintly so, the only chance that th: 
x-ray or radium therapist has is along the line of preoperative and postoperative care. TI! 


time will come when he will have better opportunity to demonstrate the real values of h 


method of treatment. 


The author includes sections devoted to the properties of radium, a brief historic: 
TY 


recapitulation, description of induced radioactivity, discussion of technic and dosage. 1 


major portion of the book is devoted to therapeutic methods and results in specified l 


cond 
tions. Radium has its place in the treatment not only of malignancy but in certain blo: 
diseases such as leucemia and in the treatment of naevi, moles, papillomata, adenomat: 


warts, certain diseases of the uterus, goiter, actinomycosis, fibroids, acromegaly and other 
radium has more effect on metastases than on local recurrences 
Malignant disease appears to be more susceptible t 
On the other hand, when t 


In prophylaxis he usually give: 


conditions. He finds that 
secondarily infected lymph glands. 
radium therapy when the lesion is ‘‘backed up’’ by bone. 
disease is in the bone itself the results are not as good. 
radium exposure two or three days prior to operation. A second course is given from fou 
to six weeks following operation. Following breast operations he recommends the rout 
implantation of radium tubes in the region of the supraclavicular gland for a period of twent 
four hours. 

Squamous epithelioma of the tongue, esophagus and larynx is not very satisfactori! 
treated with radium, but the pain is usually relieved in these conditions. Epithelio 
of the lower lip responds very readily. The author’s results in carcinoma of the r 


n some other conditions, but they probably aver: 


tum have not been so satisfactory as 
up with other methods. Carcinoma of the cervix uteri responds splendidly. If taken e: 
enough, the results appear better than by any other method and one is enabled to do av 
with the 20 per cent immediate operative mortality. The results with rodent uleer are 
tinctly superior to those obtained by surgery. 

It is surprising to read that the author does not report particularly good results 
fibroid tumor of the uterus. This presumably is due to difficulty in aecess, for deep x 
therapy gives excellent results. 

There is a close parallelism between the results obtained by radium treatment and tl 
obtained by a skilled x-ray therapist. With the somewhat greater flexibility in x-ray te 
and with the advent of deep therapy, the x-ray will usurp much of the work that has 
done by radium. 

. y, M. D. (Ox 
Late Clinical Assistant to the Radiological Department St. George's Hospital. Cloth. Pp 
Oxford Univ. Press, 1924. 


*Radium Its Therapeutic Uses in General Practice. By G. H. Varley, 
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International Clinics, March, 1926° 
(FTMLIS volume follows the time-honored custom of Jnternational Clinies of presenting articles 
‘. recognized authorities from this country and abroad on subjects of diversified interest. 
Dr. Reisenstein of Syracuse contributes a very good didactic discussion of the diagnosis 
and treatment of cardiac arrhythmias. It is well illustrated with eleetrocardiographie trac 
ngs. G. Paul La Roque, of Richmond, presents his views of the treatment of appendicitis in 


no uncertain terms. We are inclined to think of the surgical treatment of appendicitis as so 





me, thoroughly established as to permit of no further discussion. However, Dr. La Roque raises 
several pertinent questions, some of which will,be found perhaps slightly embarrassing to the 
surgical enthusiasts who insist that with the establishment of the diagnosis, operation must 
of necessity follow immediately irrespective of the various local factors that should eall for 
individualization in treatment. At the same time several of the points raised should be dis 
concerting to the physician who precedes the surgeon and who too often when called upon to 
treat a patient with abdominal pain will prescribe a cathartic, a soft diet or even an enema. 

uy rhe article by Dr. La Roque alone should make the volume worth while. 
ilt We learn from Professor Plut, of Munich, that general paresis is being treated with 
vet relapsing fever as well as with malaria. The former has the edvantage that the superimposed 
a nfection does not get out of control and that the virus for inoculation may be earried as a 
t] stock preparation in laboratory animals. It has this disadvantage, that the patient having 
| onee recovered from relapsing fever cannot be reinoculated. The results with this treatment 

h ppear to compare very favorably with those following malaria. 
In this as in other volumes of the series, a section is devoted to electrotherapy and 
ysiotherapy. 

In the first volume for each year International Clinics ineorporates a section on the 
y progress of medicine during the preceding year. Under this heading Doctors Cattell and 
Coupal bring out that while no outstanding or spectacular single advance was made during 
1925, the practical and clinical application of laboratory discoveries of the second order has 
t distinctly improved our methods of treatment of certain common diseases such as gall bladder 
sease, paralytic postoperative obstruction, postoperative hypoglycemia and hypotension. They 
lso point out that notwithstanding the valuable diagnostie procedures which the labcratory 
‘ has given to medicine, the trend has been back to careful physical diagnosis and the treat- 
’ ment of the individual rather than the disease from which he is suffering. The reaction 
' ainst too much dependence upon laboratory methods alone, continues. There has perhaps 


been any diminution in the use of special laboratory tests, but a more intelligent inter 
tation of their advantages and limitations and a greater consideration of the cost of time 
money as compared to their actual values. 


The subject of recent progress in surgery is covered by Balfour and Reid. 


Prescription Notest 
Morey volume searecely larger than a prescription pad, bound in black leather which 
<A may be easily carried in the coat pocket. Most of the leaves are blank pages for the 
insertion of favorite prescriptions, new prescriptions that may be picked up from time 
me, and notations concerning treatment. As an undergraduate student the reviewer jad 
tle pocket notebook containing special prescriptions to which he added particularly during 
utern year. Even today he refers to it for some long forgotten combination. 
It must have been with the same idea in mind that Dr. Tatum made up the small 
e under consideration. In the first 22 pages we find handy information such as in 
tions for the proper construction and use of vehicles, general rules regarding incom 
| lities, rules of dosages for children, weights, measures, a Latin Lexicon, and a list of 
ore important preparations described in the U. 8S. Pharmocopeia with their dosages. 
*International Clinics. A Quarterly of Illustrated Clinical Lectures and Especially 
I red Original Articles. By Leading Members of the Medical Profession Throughout the 
\ Cloth. Pp. 309. J. B. Lippincott Co., March, 1926, Philadelphia. 
B 


Prescription Notes. y Arthur Tatum, Ph.D., M.D., University of Chicago. Cloth. 
Ur of Chicago Press, 1925. 
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The Clinical Interpretation of the Wassermann Reaction* 


7. author requires no introduction to our readers. The reviewer would characterize 


this book so far as the complement-fixation test for syphilis is concerned as the clinician’ 
ule me . Only enough of the actual technic of the reaction is described so that th 
reader will have a clear understanding of the procedures applied. In every sense the work 


ives up to its title. 

The author points out all possible,sourees of error, both in the hands of the serologist 
and those of the clinician and suggests the appropriate measures for avoiding these errors. 
The significance of anticomplementary reactions and of the provocative reaction are dis 
eussed. The Wassermann reaction in pregnaney and in the newborn is elucidated. 

A chapter is devoted to the comple ment-fixation reaetion in diseases other than syphilis 
The quantitative Wassermann reaction such as that elaborated by WKolmer is of particular valu 
in treatment, since it gives a much more clearly defined picture of the progress of recovery 

We would recommend particularly to all physicians the reading of the chapter on the 


clinical interpretation of the cholesterin-plus reaction, and that on the provocative reaction 


It is our opinion that the latter is applied inaccurately by the clinician in from 60 per cent t 
S0 per cent of eases. 

After giving a general discussion of the complement fixation reaction, the autho 
describes those methods which are acceptable and reliable, and lhe mentions the more recer 
precipitation reactions. Concerning the latter he emphasizes particularly their shortcomings 

The last chapter deals with the proper methods of collection of Specimens for ‘he 
complement-fixation test. 

The great value of the book will be as a desk reference manual to use when in the i: 
dividual case a question arises as to the significance or interpretation of a complement 


fixation reaction. 


The Private Practitioner as Pioneer in Preventive Medicine} 
rN IR GEORGE NEWMAN in his Hunterian oration for 1926 reviews the econtributior 
Ne to the prevention of disease made by those practitioners of medicine who lived 

England in the Hunterian period or more broadly in the eighteenth century. St 
early in the renaissance of modern medicine, these men were not alone interested in 
eause of disease and in its cure, but even then they were taking active steps toward 
prevention. Their interest was in epidemic disease such as plague, influenza, typhus, sm: 
pox and in such conditions as puerperal sepsis and chronic alcoholism. During the eightee: 
century the more thoughtful and investigative of the British physicians introduced 
principles of medical notification, of isolation, of fumigation and disinfection. They advocat: 
an improved and enlarged dietary with restriction of alcoholic consumption. 

They began the reformation of midwifery and first systematically attacked ihe prob 
of infant mortality. They lent their support to the establishment of dispensaries, hospit 
and medical schools. They laid the early foundations of immunology. 

To us today the most outstanding feature of the contributions of the eighteenth cent 
to preventive medicine in England was the discovery by Jenner of vaccination. The 
scription which Dr. Newman gives of the results of alcohol consumption in the early } 
of the century is most interesting in view of present conditions in the United Stat 
‘*Drunkenness abounded. By 1720 we had become a nation of tipplers. The nobi 
patronized brandy, the well-to-do middle classes drank a newly introduced spirit called ru 
the working classes imbibed a characteristic spirit known as British gin. The consumptio 
giri was enormous. When certain restrictions which had been temporarily imposed 
repealed in 1733, England touched a lower depth of inebriety than ever known before o1 


+ 


since. The prevailing intemperance was the most momentous event of the eighteenth ce 


*The Clinical Interpretation of the Wassermann Reaction. By Robert A. Kild 
A.B., A.M., M.D. Cloth Price $2.50. lllustrated Pp. 203. Lea & Febiger, Philadel} 
1926. 

The Private Practitioner as Pioneer in Preventive Medicine. Being the annual orat 
of the Hunterian Society. 1926. By Sir George Newman, K.C.B., M.D., D.C.L. Paper. Pp 


Oxford Univ. Press 
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EDITORIALS 


The Epidemiology of Pneumonia 
& SPITE of the vast amount of consideration and study which have been 
expended upon it, pneumonia still maintains the rank conferred upon it 
Osler as ‘‘Captain of the Men of Death.’’ 
Lacking effective means for its specifie treatment, and in common with 
general trend of modern medicine, it would seem that the direction of 
tack must be, for the present, at least, oblique rather than frontal and 
ected toward the evolution of prophylaxis—if this be attainable. 
Studies concerned with the spread of this justly dreaded infection are, 
herefore, of great interest and such an analysis has recently been published 
Rosenau, Felton and Atwater’ which it is the purpose of this editorial 
summarize. 
Their study comprises 28 eases, carefully typed, and the records of 450 
persons examined in an effort to define the sources and modes of infection 


with the pneumococeus. 


; 1Rosenau, M. J., Felton, L. D., and Atwater R. M.: An Epidemiologic Study of 
I imonia and Its Mode of Spread, Am. Jour. Hygiene, May, 1926, vi, No. 3, p. 463. 
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As pointed out by the authors, while man is the source and reservoir of 
the pneumococcus, the fact that pneumonia is a group of specific diseases 
complicates the study of its epidemiology as does the réle of predisposing 


causes and aecessory factors influencing its occurrence and virulence, all of 





which must be investigated before epidemiologic studies can be considered 
complete. 

In a study of the sources of infection the distribution of pneumococci 
in 180 normal individuals in Boston was investigated during the winter of 


1923-24, these representing 26 families in whom there was no pneumonia. 





The results of this study are tabulated below. 





AGI ryPE ! ryYPE Il rYPeE Ill ryPE IV NO PNEUMOCOCCI PERCENTAGI! 
FOUND OF CARRIERS 
0-9 | 0 3 2% 27 52 
10-19 0) 3 } 24 35 17 
20-29 iD { 2 a) 10 52 
80-39 ] ) 0 S 14 89 
10-49 0) 1 l 6 7 53 
50 and over 0 0 0 ° 2 60 
Percentage of each type 1% 20% I% 11% o1% 190% 


In a similar study of 270 normal individuals in contact with 28 eases 
of lobar pneumonia the results are shown below. It is to be noted that all 
of the 28 cases of pneumonia were either Type | or Type IIL. Therefor 
the occurrence of Type Il in the exposed group would be expected to corre 
spond with the occurrence of Type IT in the nonexposed group—and this is 


the case 


AGE OF IYPE 1 rYPE Il rYPE Ill TYPE IV NO PNEUMOCOCCI PERCENT \t 

CARRIER FOUND OF CARRI}I 
0- 9 2 0 2 17 17 +] 
10-19 2 l 3 15 14 60 
20-29 2 0 5) 14 Od 36 
30-39 t 2 o 14 22 51 
10-49 ) l > 1] 19 14 
50 and over 0 ” 6 15 14 62 
Pereentage of each type 5.6% 2.2% 7.9% 31% D9% 15% 


It is regarded as significant that the proportion of Types I and III 
distinetly greater among. those exposed to these cases. 

These studies show that there is no relation between the age of 1 
contact and the distribution of the pneumococci. The degree of intimacy 
the contact was of perceptible influence as might be expected. 

Virulence studies of pneumococci isolated from eases and earriers f 
nished some evidence that the former were rather consistently more virule 
which is further borne out by evidence tending to show that contact wi 
cases of pneumonia is more productive of positive contacts than is cont: 
with healthy carriers. 

The inherent difficulties of the problem are shown by the fact that 
fourteen healthy carriers in the control group not one gave a history reve 


ing the source of the fixed type organism present. 
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The study tends to indicate that cases of Type | and IIL pneumonia are 

more apt to produce carriers than carriers are apt to produce these types 

although carriers may produce homologous types of the disease in small 
numbers. 


As far as the evidence goes the disease seems mainly spread by contact. 


i. A. kK. 


Details 


)VEN a casual glance at the Current Index of Medical Literature suffices to 
indicate the relatively enormous amount of information of varied kind 
and value—which accumulates in the course of a single vear and with which 
the alert physician, anxious to keep abreast of the newer developments, 
must have, at least, a speaking acquaintance. 

It is manifestly impossible for any one individual to familiarize himself 
with the innumerable minutiae concerned with medical progress and, indeed, 
it will be highly commendable if, by effort and application, he is enabled to 
keep in touch with the salient advances in the field in which his particular 
skill or interest lies. The important thing is to know where to find the in- 
formation sought and how to apply it when found. 

With this end in view, one is at times tempted to envy the verbal 
fecundity which produced the total ruin of the fabled jackdaw of Rheims 
when, having sought and found a particular paper one finds that at least 
three or four readings coupled with much cogitation are necessary to exea- 
vate the particular point at issue. 

Certainly a writer describing a new method does so with the intention 
of making it available for the use of others; another, presenting the con- 
clusions formulated from his own experience or investigations, believes them 

orthy of consideration. 

Why not, then, present them in such fashion that others may repeat or 
utilize the work, or properly evaluate the conclusions drawn? 

Perhaps this fault of lack of detail and clarity in the deseription of 

cedures is most common in the description of methods. 

It is unprofitable—and annoying—to read that so-and-so’s method was 
enployved when, perhaps, the method has undergone several modifications 
and nothing is said as to which was employed; or to say that such and 


such a teehnie was used when, as a matter of faet, some modification of it 


\ really used. 
It is somewhat difficult to attempt to try a new method, for example, 
to be confronted at the outset with loosely written reagent formulae. 
Attention has been called to this especially in connection with staining 
methods! in the deseription of which the following type of formula is fre- 
itly seen: 


3926, i, No. 2, p. 49. 
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‘Ale. sol. fuchsin 1 part 
Water 10 parts”’ 


What does this formula mean? What strength fuchsin? What strength 


aleohol? What fuchsin? Are the proportions measured by volume or weight? 


How much more satisfactory to write: 


(dlve content dd‘ 1 @.e. 


‘Sat. ale. sol. basic fuchsin 
10 @.e.”’ 


Distilled water 
Still more ambiguous and unsatisfactory are statements such as: ‘‘ Boil 
‘*Add a few drops of water’’ and so on. 


with dilute sulphurie acid.’”’ 
Examples in both elinieal and technical papers could be cited almost ad 


infinitum. 


If it is worth saying at all it is worth saying well—and elearly! 


R. A, K. 


Errata 


Article by Caven and Cantarow, October, 1926, page 76. 
read: A Method for the Determination of Caleium in Whol 


Page 76, title should 


flood. 


Third line, first paragraph, word devised should be used. 


The following paragraph should be substituted for the last paragraph on page 76 a1 
the first paragraph on page 77. 

Following hemolysis and centrifugation a small precipitate is thrown down wit 
the precipitate of caleium oxalate, which we believe to consist of the stroma of the disrupted 
red eells. Varying amounts of added ealeium have been successfully reeovered, Using this 
method values ranging from 6.5 to 9.5 mg. per 100 ¢.e. of whole blood have been obtain 
These figures are no doubt higher than the actual caleium content, probably due to 
oxidation by the permanganate of some of the constituents of the stroma. This method was 
a eurve of changes in blood ealeium following the injection of parathy1 


used to obtain 
calcium content. It was found satisfaet: 


extract, rather than to determine the absolute 
for this purpose since any error caused by the constituents of the stroma should be practica 


constant. 

Page 77, first reference, second line, the journal reference after the word Report sho 
read, Jour. Am. Med. Assn., 1926, Ixxxvi, 1683; seeond reference, third line, journal referer 
should read, Arch. Int. Med., 1926, xxxvili, 502; third reference, fourth line, add p. 461 to 


reference. 


In the article ‘‘Studies in Toxicologie Chemistry I. The Detection of the Op 
Alkaloids by Selenious-Sulphurie Acid: The Specificity of the Reagent for the Phen 
Group’’ by Victor E, Levine, June, 1926, issue, the fourteenth line from the top of | 


811 should read: Levine, 0.01 milligram of morphine equivalent to 0.025 milligram 
morphine sulphate. 
The twelfth phenol in Table II, page 812, should have the following item: 


Diathesin --Purplish to cherry red in sulphurie acid alo: 
(o-hydroxybenzyl aleohol) dark brown in selenious-sulphurie acid. 














